—— —7r˙—˙wʃ — —-— 


ATKINSON' | 


' 
| 


* f | 


Of the AR T of 


. 
* * 

„ 8 * F + 

£ = — 7 | 7 

— 

— 
* 
* 
F 
— 
= 
* 
2 * 
9 
* * 
* * 
- 
* 
* 4 ; 
© > - N © 


* „ 0 
— 
** 2 


2 N 4 

1 

1 =>; * 
Lo * + : 
* A . . , 


Sd, of NAVIGATION, gc. Printed for 
W. and J. Mount and T. Page, on Tower-Hil), 


REAT-Britain's Coaſting Pilot, by Capt. Greenvile Collins, 
Coaſting Pilot for England, Scotland and Holland. 
Engliſh Pilot for the Channel. 8 
Engliſh Pilot for the Straits. 
Engliſh Pilot for Weſt India. 
Engliſh Pilot for Guinea. 
Engliſh Pilot for Zaft-India. 
And a ſer of Charts for ditto. 
Sea-Atlas, containing Charts of the Sea Coaſts of the whole World. 
A compleatSett of New Charts, containing North Sea, Catteg at, Baltick, 
A compleat Sett of Charts for the Sea-Coaſt of France. | | 
The Mariner's New Kalendar, by Nathaniel Colſon. 
The Seaman's Vademecum, or Defenſive War by Sea. 
The Seaman's Practice, by Richard Norwood. 
Practical Navigation, or an Introduction to the Whole Art, by . Seller 
The Whole Art of Navigation, by Capt. Daniel Newhouſe. 
Sherwin's Tables of Logarithms. | 
Elements of e 1 Two Books, by Fobn Kerſey. 
The Seaman's Daily A t, by T. Haſelden. 
Theory of Navigation, by Zames Hodgſon. F. R. 8. 
Navigation New Modelled, by Henry Hil/on. 
Navigation Unveil'd, 2 vols Octavo, by Edrard Huxley 
Leybourn's Mathematical Inſtitutions. | 
Mariner's Compaſs Rectiſied, by Andrew Wakely. And enlarged by 7. 4 
The Art of Shadows, or Univerſal Dialing, by Fobn Gooa 
The Pradtical Sea Gunner's Companion, : 


- 


An Epitomy of the Whole Art of Navigation, containing an eaſy me- 


thodical Way to become 3 compleat Navigator, by ame, Atkinſon. 
Freatiſe of 'Trigonometry, Third Edition, by Samuel Heynes. 
, Epitomy of Navigation, being the moſt uſeful Part of Gillibrands, Nor- 
mak and Fones's Works, collated and digeſted into one Com- 
pendium of Navigation. 
Marine Architecture, or Directions for Building and Rigging of a 
Ship, from the laying of her Keel to her actual going to Sea. 
Euclid's Elements, the whole Fitteen Books, by Iſaac Barrow. 


The Modern Navigator's compleat Tutor, in 2 Volumes, by 7o/b. Kelley 
=, The Sector and Plain Scale compared, 5 | 
| . Deſcription and Uſe of 4 ſeyeral Quadranes, by I. Collins, and thePrints 
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The whole revis'd, and ern Ged. with the utmoſt ea care, 
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Art of NAVIGATION; 
Oo KA 


Short, Eaſy and Methodical Way to become 
a Compleat Navigator : 


CONTAINING, 


Practical Geometry, Plane and Spheric, 
Superficial and Solid; with its Us Es in all 
Kinds of a0 


Trigonometry, Plain and Spheric, both Geometric, 
Inſtrumental, and Logarithmic ; with its Us Es 
in NAVIGATION, VIZ, 


graphy, Aſtronomy, the Projection of the Sphere, Se. 


In Plane, Mercator s, and Great- Circle. Sailing, Geo- 


The Deſcription and Uſe of the Plane Chart, Mercator”s 
both Globes, Hemiſpheres, and divers other Inſtruments. 


Ship's Way. 


Secants, carefully Corrected. 


By JAMES ATKINSON . 


By Villiam Mountaine, Teacher of the — 
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A New Form of keeping a Sea-Reckoning, or Account of : 


A Traverſe- Table; A Table of Meridional bad; a Table o off | 
10,000 Logarithms, and Logarithmic Sines, Tangents and 
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To all Lovers and Learners 
O F 


NAVIGATION. 


HE General Approbation of this Book, ſince its fir 
Impreſſion in 1686, hath oblighed me not only to 


publiſh my Grateful Acknowledgment thereof ; but 
alſo excited my diligent Search into, and exact Survey of 
every Part of it's Structure, to find out the Defefs, to 
know all its Deficiencies, which I have ſo far laboured in, 
That in this Impreſſion, 
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I have now Ret#ified what was Amiſs; Alter d what 


was Diſorderly; Explain'd what was Dark or Obſcure; 
Enlarged where it was Scanty, Added where it was Want- 
ing. And, 

"Theſe ReSifications, Alterations, Emendations, and Ad- 
ditions, being in divers Places, I thought it needleſs to 
Enumerate them; for they are obvious to a diligent Rea- 
der, that will but compare the Rules, Precepts, and Ex- 
amples of this with the former Impreſſions, in the plain 
and eaſy Method they are placed in, which is thus 

I. You heave Practical Geometry, explained by Defini- 


tions, Problems and Proportions, In this Chapter is 


taught the making the moſt uſeful Geometric Figures. with 


the meaſuring all Superficies and Solids; Alſo the Appli- 2 


cation thereof in Practical Meaſuring, Board, Glaſs, Plai- | 


ſtering, Painting, Paving, and Land ; Timber; and 


Stone; Gauging of Caſks, and a Ship's Hold: Atl de- 514 


ing illuftrated with Rules, Proportions, and Examples, 


eaſy to the Underſtanding, and not burtbenſome io the Mmd- 


ry; and ſo ſtated that they may be performed both, by Arith- 


metic, and by the Line of Numbers on Gunter, deal in 


37 Problems. 20 26 


vi The PREF ACE. 


The firſt Chapter I adviſe the Learner to ſtudh well before 
he proceed, it being preparative to the next, as indeed they | 
are all depending on one another, as Links in a Chain. 

II. Plane Trigonometry is next, in which are many 
uſeful Notes and Definitions, with the Axioms, and alſo the 
Caſes depending on each Axiom, orderly ſc down in 8 Pro- 
blems, containing 13 Caſes. 

And here I muſt advertiſe the Young Student that would 
work Trigonometry by the Logarithms, to conſult Chap- 
ter 1. The Explanation and General Uſe of the Table 
of Logarithms, and Tables of Sines, Tangents, and Se- 
cants, "towards the latter End of the Book, in Page 294. 

III. Then follows Plane Trigonometry, applied in Pro- 

- blems of Sailing by the Plane Sea-Chart commonly called 
Plane Sailing. 

And that nothing be wanting, I begin with the common 
Notes of the Julian Kalender; fhewing how to find the 
Prime, Epact, Dominical Letter, Eaſter Day, the Moon's 
Age, Southing, and Time of Full-Sea, or High-water, 
In 9 Problems. 

ben proceeding to the Deſcription and Uſe of the Plane 
Chart, an 5 Problems, before I come to the Caſes of Plane 

"Ing, which I divide into 3 Parts. 

. In a Right angled Triangle, relating to a /ingl: 

Crrfe in which are 6 Caſes, commonly called the 6 Caſts 

- of Plane-Sailing. 

2. In a Right angle Triangle, relating to ſeveral Cour ſes 
called a Trayerſe. 

3. Ia an Oblique Triangle, in 80355 are but 4 Caſes, 
_thaugh there may be a Multitude of various Queſtions; of 
which you have a 7. afte in Turning to Windward, and 

; Sailing in Currents, In 21 Problems. 

„ 0M Chapter Ath is Mercator's Sailing: To the right 
derſtanuing © of which, tis neceſſary to deſcribe Mr. 

| _ ht's Projection, commonly known by the Name of 

ee Chart, and ſhow the Uſes of it, before I treat of 

- the Problems of Sailing by it; which you will find performed 

in 12 Problems. In the fr 9 ihe Table of er 

OS | * ts, 
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arts, or the Meridional Line on Gunter's Scale is uſed; 
ind in Caſe that Table or Line be wanting, to ſupply their 
vom, I have added Problems of Sailing by the Middle 
atitude, which will nearly agree with Mercator's Sailing 

; Thing of good Uſe, In 4 Problems. / | 

V. Spheric Trigonometry, or the Doctrine of Spheric 
riangles Rectangular and Oblique, is next in Order; and 
t being ſo neceſſary, you ſhall underſtand how to make a 
pheric Triangle, and aſſo how to meaſure any of its Paris, 
before the framing and working Proportions therein, I have 
fully explain'd that Matter in the beginning of this Chap- 
Ker, being in a Manner a New Invention, which I call Sphe- 
ric Geometry ; This you have in 21 Problems. 

And in Spheric Trigonometry it ſelf, (the next in Order) 
ou have all the Axioms and Caſes, both in Rectangular 
and Obliquangular Triangles, explain d with neceſſary 
Notes on Jach Caſe : As to know when a required Angle is 
Acute or Obtuſe; and when a required Side is more or leſs 
than @ Quadrant, In 12 Problems, containing 28 Caſes. 

VI. The Deſcription and Uſe of both Globes, is the. 
next to be conſider d; in which I have plainly and familiarly. 
explained and ſhewed the Uſe of the moſt neceſſary Things 
belonging or relating to each of them, in 24 uſeful Problems. 

To which is annexed a ſhort Deſcription and Uſe of tho? 
Hemiſphcres, projected on the Plane of the Ecliptic. - 

VII, Geography ig ihe Subject of ibis Chapter, which is 
the Application of Spheric Trigonometry in finding the 
True Diſtance of Places in the Variety of their Situation 
on the Globe of the Earth, In 4 Problems. 175 

VIII. Great Circle Sailing comes next, which as it's the | 
exatteſt Way of Sailing, ſo it's the moſt difficult, and hard 
poſſible for a Ship exatily to ſail y; yet it's of great Advan-- | 
tage to keep conveniently near it : for which Purpoſe you'll 
find all that neceſſarily belongs or relates to it, both as 
to the Projective Part, and that both Stereographic and 
Gnomonic; as alſo in the Calculative Part, which is 


the Application of both Spheric and Plane Trigonomerry;, 
 A4 fly 
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fully made out: With an Intimation of ſhortning the Work, 


by ſobewing bow to diſcribe the Arch of a Great Circle in a 
Mercator's Chart, In 4 Problems. 


IX. Next you have Spheric Trigonometry, applied in 
fundry Aſtronomic Problems / ul in Navigation, where- | 
in the Circles of the Sphere are deſcribed, and the nece/- 
ſary Terms of Art explained to the meaneſt Capacity, with 
Reſpect to the diurnal Motion; and that either, . 

1. According to the Ptolomaic Syſtem, wherein you 

bave in a Right-angle Spheric Triangle, all the Variety of 48 
Queſtions and Examples that relate 10 the Sun, with Ref- No. 
pelt to bis Longitude, Declination, Right or Oblique Aſcen- if kev 
fion, or Deſcenfion, Rifing, Setting Amplitude, Altitude and ¶ cve 
Azimuth, at the Hour of Six; Altithde, and Hour of th: ¶ ma 
Day, ' when Eaſt or Weſt; Hour, Azimuth, and Altitude, 70 
toben be is in the F.quinoctial, In 24 Problems, Alſo, tat 

In an Oblique Spheric Triangle, you have great Variety 
both with Reſpect to the Sun or a Star, in many Queſtions 
end Examples relating to the Sun's Altitude, Azimuth, and 

Hour of the Day, in any Place, at any time of the Tear: 

And relating to a Star, as to its Longitude, Latitude, Decli- 

nation, Right Aſcenſion. Riſing, Setting, Amplitude, Alti- 

tude, Azimuth, Hour of the Night, its Altitude on the Me- 
ridian, and Time of its coming to it, In 12 Problems. Or, 

2, According to the Pythagorean, or Copernic Syſtem, 
V which is now generally receiv'd, as moſt agreeable to the ob- 
__  /ervd experienced Motion of the Heavenly Bodies; wherein 

== Spheric Trigonometry is applied in variety of Queſtions 

| and Examples relating to the Earth's Diurnal Motion a- 
bout its own Axis, once in 24 Hours, whereby all the vi- | 

lle Appearances of the Sun and Fixed Stars are ſolved, I ye; 

with the Deſcription of the Circles of the Sphere, and how th 

they are drawn Stereographically on the Plane of the a, 
Earth's Ecliptic, In 9 Problems. 

X. Then follow very eaſy Rules to find the Variation of I 
the Compaſs, and how to refify the Compaſs, and 16 P 
1 Correct the Courſe hereby, both Arithmetically and In- e 
 - JAromentally, with great Readineſs, _ 


% 


The PREFACE ix 
ty Alſo bere you have the way of Projecting the Sphere Or- 
4 ehen In two Problems, with many Examples. 


XI. An Obſervation, either of Sun or Star; what it” 
TH how or with what, and when "tis taten; with Rules to 
id the Latitude of the Place of Objervation, and all the 
Varieties therein reduced unto one Propoſition; containing 
teu General Caſts, fully explained by many Examples. | 


XII. You have next the Uſe of all the foregoing Inſtruc- 
lions, ſummarily comprebended in a new Form of keeping 
of Ws Sca-Reckoning or Journal, wherein the Log- -Book and 
/- WM Journal in Wards at Length, and Tabular in Figures, are 
. bept together in one Book; whereby the whole proceed, and 
14 crery particular 7 ran action of any Voyage at all times 
be may be ſeen and known, which will be no ſmal! SatisfaFion 
e, thoſe concerned in Ships and Goods, nor à little Augmen- 

tation to the Mariger's Credit and Reputation. 
ly And that ſo uſeful and beneficial a Method might be prac- 
1s Wl tied by all who deſire to keep a C:mpleat and Exat? Reck- 
d oning, and ſo be enabled to render a good Account thereof, 
I have largely deſcribed the Form ana Manner of it, with 
Plain Rules and Directions how to correct the Reckoning 
1. by the obſerved Latitude, and how to find bat Latitude 
and Longitude the Ship is in every, Day; with an Exam- 
„le of a Seven Days Journal; And how each Nays Sailing 
„ i managed, in taking it from the L. og. Board, caſting it up. 
)- Wl and bringing it into one Courſe and Viſtance; with framing 
be Dead-Reckoning, and ſetting it in the Journal: 89 
's Wl that by this the Whole is made more intelligible. ' 
a- Laſtly, In the Tabular Part, you have firft, a Traverſe 
!- I Table; which tho' it ſtands in ſelittle Room as two Pages, 
4, ¶ Het by it the Difference of Latitude and Departure from 
wi the Meridian may be found for any Diſtance under 10,000, 
ve i and for every Quarter Point of the Compals. 

Next to that, A Table of Meridional Parts to every 5 
of Minutes of Latitude, which together with the Table of 
io Proportional Parts annexed, the Meridional Parts for 
each Single Minute are found. And 
0 « = OS 


x The PREFACE. 


And next adjoining is a Table of 10,000 Logarithms. 
\ After which you have a Triangular Cannon Logarith. | 
mic, or @ Table of Artificial Sines, Tangents and Se- 
cants, #0 every Degree and Minute of the Quadrant, which 
are cerretted with more than ordinary Care, there being no 
Volume (when this Book was firſt publiſhed in 1686,) 
extent tbat bad Secants beſides this, The Deſcription and 
general Uſes of theſe Tables are comprebended in 4 Chapters, 
containing 13 Propoſitions, and ſet juſt before the Tables, 
At Page 294. f 
The Schemes or Figures, are contained in 10 Copper- 
Plates, inſerted in their proper Places, being orderly Num- 
. bred with proper References for the more eaſy turning unto 
upon Occaſion. | 
Thus have you the Sum of what's here treated; what 
my Labour and Pains have been herein, 1 leave you to judge 
who are moſt like to reap the Fruit and Profit (my Share 
being a very ſmall Part thereof; tho" I dare aver, it's the 
Compleateſt and Portableſt Pile of Inſtructions ( for 4 
Young Learner of Navigation) new extent: It's the very 
+ Method I have uſed for now 50 Tears, finding it ever 
ſuccesful even to the maſt indiferent Capacity among the 
many bundreds I bave Taught. Therefore if my Reader 
would be a Proficient herein, let bim begin chearfullly, pro- 
ceed gradually, and the End will crown his Endeavour 
with anſwerable Succeſs. | | 
Let not Slath perſuade to give out at the meeting of any 
Difficulty, but rather remember that Love, Labour and 
Conſtancy will overcome the greateſt Difficulty. And, 
© That my Learner may ſo read as to underſtand, and ſo 
underſtand as to be a Proficient, is the Deſire of him, who 
' 4viſheth the Young Student's Weltare, and the Progreſs 
AR. ” | 
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PITOME of the Art of NavicGaTioN:. 


CHATTER 4 


raftical Geometry explain'd by Defimtions, Problems 
and Proportions, 


- 

5 Eometry is a Mathematical Science, explaining the 

1g Kinds and Properties of continued Quantity, or Mag- 
nitude: that is, a 2 a Superficies, and a Solid, 

at whoſe Original is from a Punct. 

4; 


ection I. 07 Lineal Geometry, or the firft kind of Magnitude. 


Definitions. 1. a7; ory or Point is that which cannot be divi- 
ded into Parts, and is the End of a Mathema- 

tic Line, As the Pun&t A. Plate 1. Fig. 1. 
2. A Mathematic Line hath no Breadth, or Thickneſs, only 
Length ; it is made by the Motion of a Punct, and r 
in it ſelf) is either Regular or Irregular. 

3. Regular, is either a Right Line or an Arch. 

4. A Right Line is the ſhorteſt Diſtance between two Puncts, 
as the-Line "BC. Plate 1. Fig. 1. 

5. An Arch is not the ſhorteſt Diſtance between two Pundts, 
but bendeth evenly, as the Arch DE. | 
6. Irregular, is any crooked Line that bendeth unevenly, as 
FG. Plate 1. Fig. 1. 

7. Lines compared, are either parallel, or inclining ; ; from 
whence proceed many Problems. | 


Problem I. To draw a Line parallel to a given Line. 
Definition. Palle Lines are of equal Diſtance, and if infi- 

nitely produced (being in the ſame Superfices) 

will never meet, as the Lines AB and CD. Plate 1. Fig. 2. 
Example. AB the 3 | | 
C'is a Puna dSiven. 

Nr which Punct C, and parallel to Ns Line AB, 2 
e is required to be drawn ? | | | 

2. Take 


1 
— 
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I, Take (with a pair of Compaſſes) the neareſt Diſtance. bel 
tween the given Punct C, and the Line AB. | 
2. With that Diſtance (in the Compaſſes) and one Foot il 


the Compaſſes (any where in the Line AB,) draw (that way thif 
Punct C lieth) an Arch D. 


3. From the Punct C, draw a Line to touch the Arch Db 0 
and it's done, for the Line CD, is parallel to the Line AB, ff * 
was required. =” 4 
Problem II. To biſect or divide a given Line into two equal Pari erpe 

Example. AB is a given Line. Plate 1. Fig. 3, as 1 

To find the middle thereof is required ? D, 

I. Wit any Diſtance, (greater than half the given Lin: ng] 
Ag) and one Foot of the Compaſſes on A, deſcrit A, 

the Arch CD. 2. 
2. With the ſame Diſtance, and one Foot on B, croſs M 3 
former Arch in C and D. ach 

. By C and D draw a Line which will cut AB in E, ti NV 
middle ; and if AE is equal to EB, it's done true; which point 4. 
E is the middle of the Line AB, as was required. 9 
Prob. III. To erect a Perpendicular from a Punt in a given LinWzni 
| A1 


Definitions. I. I'cthung Lines are not of equal Diſtance, ani 
| if produced, will meet, as the Lines AB, and 

„ 1. Pie. 4 - 
2. The meeting of Inclining Lines, (called an Angle) is eithe 


Dirett or Oblique. V 
3. Direct- meeting of Lines, is when the Angles on each Sid: E. 
are equal, as EGF, and GH; and this kind of meeting is callet lat 
' Perpendicular. Plate 1. Fig. 4. | 74 4 
Example. AB is a Line given. | 2 


Taye Punct A one end of it, from whence to ered a Perpen- 


dicular is required. Plate 1. Fig. 5. Fry 
1. With any Diſtance, and one Foqt in A, draw an Arch tl , 
cut the Line AB in D. | . 
2. With the ſame Diſtance, and one Foot in D, draw aA. F 


Arch to cut the former Arch in C. 
3. With the ſame Diſtance, and one Foot in C, deſcribe at 
Arch DE, to cut the Line AB in D. F 40 
4. By C and D, draw a Line to cut the Arch DE in E. 
5. Ihen by A and E draw a Line, and it's done: For the a 
Line AE is perpendicular upto AB, as was , n 
„ | $ _ rrod ' 
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roblem IV. To let fall a Perpendicular, from a given Punt 


to a given Line, 

Example. AB is a Line given; Cis a given Pun&: From 
hence to let fall the Perpendicular to a Line AB is required ? 
late 1. Figure 6. 


1. Draw a Line (at pleaſure) from C to AB, as is the Line CD. 
2. By Problem 2. biſect the Line CD in E. | 
3. With the Diſtance EC, equal to ED, and one Foot in 
, croſs the Line AB in A. 

4. By A and C draw a Line, and it's done: For AC is a 
Perpendicular let fall from the Punct C to the Line AB, as 
as required, Prob. V. To make a Plane Angle. 


Definitions. 1» The meeting of inclining Lines is called an 
angle, and the Lines ſo meeting are called Sides of the Angle, 
AB and AC. Plate 1. Fig. 7. | 
2. An Angle is either a Right Angle, or an Oblique Angle. 
3. A Right Angle is where two Lines are „5 to 
ach other, as ED and DF, Plate 1. Figure 7 
Note, A Right Angle, is juſt 90 Degrees. 
4. An Oblique Angle, is either Acute leſs than degrees as 
AC, or Obtuſe more than go degrees, GH. Figure 7. 
Note; An Angle is written with 3 Letters, the middle Letter 
inWznificth the angular Punct, as BAC ſignifieth the Angle A. 
An Angle is meaſured by an Arch, whoſe Center is the angu- 
= Punct, and is drawn from one Side to the other of the An- 


le, as the meaſure of the Angle KLM is the Arch- NO, 
Plate 1. Figure 7. | 


What a Degree is you may ſee in Problem q. 1 I. 
Side Frample 1. At A in the Line AB, to make a Right Angle, 
Plate 1. Figure 7. | 
The Rule. Upon 4 (by Problem 3.) erect the Perpendicular 
C, and it's done: for the Angle BAC is a Right Angle. 
Example 2. At A in the Line AB, to make an Acute. Angle” 
ual to 41 degrees. Plate 1. Figure 8. ps 
1. Take (always) a Chord of 60 degrees from your Scale, and 
v4 ith one Foot on I Draw an Arch DE, to cut the Line AB in DO. 
2. Make the Arch DE equal to the Chord of 41 deg. that 
take 41 deg. from the fame Scale of Chords, and lay it on 
Aue Arch from D to E. 1 5 3 
3 „ Aand E draw the Line AEC, and it's done; for the 
ngle BAC is an Acute Angle containing 41 degrees. 
Example 3. At B'in the Line BC, to make an Obtuſe Angle 
chef aual to 102 degrees. Plate 1. Figure 28. IT. As , 
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DcbDEB. Plate 1. Fig. 9. 


Definitions. 1. A Circle is a plane F igure bounded by on Lint 
178 4 


that it's equally diſtant from the Center, as BCDEB. 


1. Biſect (by Problem 2.) the Line BD in A. 


4 Practical Geometry. Chap. Ia 
I. As before (with one Foot on B) draw the Arch EF with! k * 


Chord of 60 deg. to cut BC in E. | | un 
2. On that Arch make EG equal to GF, and each equal wit 


Chords, and lay it on the Arch from E to G, and from G to FW 

3. By Band F draw the Line BFD, and it's done; for th 
Angle CBD is an Obtuſe Angle, containing 102 Degrees. | 
Sea. II. Of Superficial Geometry, or the ſecond Kind of Magnituil 
© mag 1. A Superficies hath no Thickneſs, only Leng 2. 
and Breadth, it's made by the moving of a Line; and is eit ch 
plane, convex, or concave. h : 

2. & plane Superficies, is a Figure flat, ſmooth, even, at t 
made by the Motion of a Right- line; it's either ſimple or variou 


3. A fomple eF igure or Superficies 1s bounded b $ one LA 


various 2 Lines f 
4. A Figure bounded by one Line, is either a Circle, or Mie F 
Ellipſis. | obl, 


5. A Figure bounded by Lines, is either a Triangle, 
Quadrangle, or a Multangle. _ 

6. In every Superficies there are three things to be noted. 

I. The Term, which is that Line or Lines bounding it,: 


2. The Center, which is a Pun in the middie of it; as A. 
3. The Area, which is all the Space contained within dit 
Term, as ABCDEBA. Plate 1. Fig. 8. | 
7. The kinds of Plane Figures are ſeven, a Circle, a Triangl 
a Quadrangle, and a Multangle, the moſt eaſy to make: th 
more difficult are the llipſis, Parabola, and Hyperbola : ea 
affords divers Problems, of which we begin with the Circle. 

Problem IV. To deſcribe a Circle, having its Diameter given. e 


the Periphery : as ABCDEBA. Plate 1. Fig. g. con 
2. The Periphery of a Circle, is a Line compaſſing it; 


3. The Center of a Circle is a Punct in the middle of Pre 
from whence all Right Lines drawn to the Periphery are equi > 
and call'd Radii, as A. | = 

4. The Diameter of a Circle, is any Right- lire drawn th... 
the Center to the Periphery ; it biſecteth the Circle, and is t 
age Right-line that can be drawn in it, as BAD is a Diamet: 5 

xample. BD equal to 60 Inches is given; to make a Cir 9 ( 
on or about it, is required? Plate 1. Fig. 10. - 


> 
La 


* a 
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A > With the Diſtance AB equal to AD, and one Foot on A, 
ribe the Periphery BCDEB, and it's done. | 
blem VII.” To draw the Periphery of a Circle through any 
"= | three Pundts, not in a Right Line. 
3 Example. B, C, and D, are three Puncts given, thro” them 
WE draw the Periphery of a Circle is required. Plate 1. Fig. 11. 
Wi. With any Diſtance (greater than half CB, or CD) and one 
ot in C, draw an Arch FGHI. 
2. With the ſame Diſtance, and one Foot in B, croſs that 
ch in F and G. IS 
z. Likewiſe (with the ſame Diſtance and) one Foot in D, 
t the former Arch in H and I. 
4. By F and G, and H and I, draw Lines to cut each other 
A the Center. 8 
5. With the Diſtance AB, equal to AC, equal to AD, and 
e Foot on A, draw the Periphery BCDB, and it's done. 


oblem VIII. To guarter a Circle, or in a Circle to draw two 
Diameters at Right-angles. 7 


Example. BCDEB the Periphery, and A the Center of the 
en Circle; in which to draw two Diameters at Right Angles 
required. Plate 1. Figure 12. 

1. Through the Center A, draw the Diameter BAD. | 
2. Biſect (by Problem 2.) BAD, by drawing the Line CAE, 

d it's done; and if BC, CD, DE, and EB are equal to each 
her, it's done true, otherwiſe not. - Wh, 


oblem IX To find the Chord, Sine, Tangent, and Secant of 
an Arch of a Circle. 


Definitions. 1. If the Periphery of a Circle be divided into 
bo equal Parts, they are Degrees; a Degree divided into 60 
ual Parts, are Minutes ; a Minute into 60 equal Parts, are 
conds, &c. Plate 1. Figure 13. 1 
2. The Arch of a Circle is any part of the Periphery; as EB, 
EBF; and is counted in Degrees, which are greater or leſs 
Proportion to the Radius of the Circle. 8 
3. Radius of a Cirele is half its Diameter, or any Right- line 
awn from the Center to the Periphery, as AB. 
4. A Chord-line is drawn from one End of an Arch to the 
er; as EDF, or EB, are Chord-lines. 67% 
5. A Sine-Line is half a Chord-line of double the Arch: as 
D (being half the Chord EDF) is a Sine-line of the Arch BE, 
d DF is a Sine-line of the Arch BF. 1 
6. Verſed Sine-Line is between the Sine · line and the Periphery, 
wil >B is a Verſed Sine of the Arch BE equal to BF. 7 
3 ; 7. Ton. 
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7. Tangent toucheth the Periphery, and is perpendicular if 


Diameter in the touch Punct, as BC is a Tangent Line of 
Arch BE: 
8. Secant cutteth the Periphery, being drawn from the CN 
*till it meet the Tangent, as AC is a Secant of the Arch BE, ee 
© Example. The Chord, Sine, Tangent, and Secant of 2. 
deg. are required? Plate 1. Figure 13. | 4 
1. With any Diſtance (and one Foot on A) deſcribe the 2; 7 
phery HIBG. te =" 
| 2. Quarter the Periphery (by Problem 8.) by drawing V 


two, Diameters HAB and IAG; then is BG equal to (; 
equal to HI, equal to IB, equal to go degrees. | 

3- Divide (by Problem 2.) BI into two equal Parts in 
and then BE equal to El, is equal to 45 degrees. 

4. Make BF equal to BE, and draw the Lines BE, and E 
to cut the Diameter HAB in D. 

5: At B (by Problem 3.) erect BC perpendicular to the I 
meter HAB; or draw (by Problem 1.) BC parallel to the [ 
meter IAG. 
6. By A and E draw a Line to cut BC in C, and it's done 

Then the Line BE is the Chord at 45 deg. the Line E 
the Chord of go deg. the Line ED equal to DF, the Sine 
45 deg. DB the verſed Sine, BC the Tangent Line, and 

<*the Secant Line of the ſame Arch BE, equal to 45 deg. 
This Problem is the Ground work of the Line of Run 
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Chords, Sines, Tangents, Secants, Cc. Set on Rulers ei W 
Scales; As alſo of the Degrees on the Quadrant or Croſs-S＋ b. 
and other Mathematic Inſtruments. I. 

But its chief Uſe is in a Right Angled Triangle, as ſhall MW <qu 
ſhewed in Trigonometry, when I come to explain the 2. 

Axiom in making any fide Radius, ſee Chapter 2. Section 2 3- 

page 36 | | 1 0 


D the Triangles, the 2d Kind of Plain Figures. 
Definition 1. A Triangle is any three corner'd Figure, han 
three Sides and three Angles, as ABC; and in Reſpect of its 
gles, is either Rectangular or Obliquangular. Plate 1. Fig. 
2. A Right- Angle-Triangle hath one Right-Angle ; in its n 

ing hath a Perpendicular erected, or let fall, as ABC. 
- Thoſe Sides containing the Right-Angle, are called 

as Leg AB and Leg BC. Plate 1. Figure 14. 

4. The Side oppoſite to the Right Angle is called the Hy 
tenuſe: as AC. Plate 1. Figure 14. Prob. 


/ 


. ll. Prafical Geometry. 5 
b. X. To make a Right Angle Triangle, the Hypotenuſe, and 


one Angle given. Hh | 
Note 1. The three Angles of every Plain Triangle (together) 
e equal to 180 Degrees. : 

2. To make a Right Angle Triangle, two Things, (beſides 
Wc Right Angle) m one a wr ago _ ay” 1 

þ tenuſe 137 Feet : 

Examp. The J Abele BAC 34d. = 0 given. 

With them to make a Right Angle Triangle is required. 

ate 1. Fig. 15. 

1. Make the Angle BAC equal to 34d. 30m. (by Prob. 5. 
xamp. 2.) that is, take a Chord of 60d. and with one Foot on 
„ draw an Arch, and on that Arch lay the Chard of 34d. 
dm. drawing AB and AC, which includes the Angle BAC 
ual to 34d. zom. | 
2. Make AC equal to 137 Feet ; that is, from any Scale of 
ual Parts take 137, and lay it from A to C. ET | 
3. From C (by Prob. 4.) let fall the Perpendicular BC, to 
It the Line AB in B, and it's done. 


E | 
ine ob. XI. To make a Right Angle Triangle; the Hypotenuſe,. 
d and one Leg given. 
\ Hypotenuſe AC 411 ; 
I” Examp. The, LAB = f © Perches given. 


With them to make a Right Angle Triangle is required. 

rob. 1. Fig. 16. * 

1. Make AB equal to 342 Perches ; that is, from any Scale 

equal Parts take 342, and lay it from A to B. EY 

2. At B (by Prob. 3.) erect a Perpendicular BC. 

n208 3- With 411 Perches: (That is, take 411 from the ſame 
e of Equal Parts, the 342 was taken) and with one Foot 

A, cut the Perpendicular in C. 

4. From A to C draw a Line, and it's done; 


, | 2 
| * ob. XII. To make a Right Angle Triangle, one Leg and ont 
Lig. Angle given. 


̃ Leg AB 415 Miles 7 

in Examp. The rf BAC 40d. 8 given. 

With Hom to make a Right Angle Triangle is required. 

ate 1. 1g. 17. CS 

i. Make AB equal to 41 on that is, from any Scale 
of 


' 
; 
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of equal Parts, take 415, and lay it from A to B. And of 
B (by Prob. 55 in Page 12, erect a Perpendicular BC. 7 

2. At A by Prob. 5. (Example 2.) in Page 13. make th; 
Angle BAC equal to 40d. 25m. (which is thus; take a Cho 
of bod. and with one Foot on A, draw an Arch, on whicli 
Arch lay the Chord of 40d. 25m.) by drawing the Line A 
and it's done. | 7 


PRO B. XIII. To make a Right Angle Triangle, the LM 


i a 
given. 


Example. The Leg 1 = Ta c Leagues given. 


With them to make a Right Angle Triangle, is require 
Plate 1. Fig. 18. 
1. Make AB equal to 404 Leagues. And at B (by Prob.; 
in Page 12, ere a Perpendicular BC. : = 
2. Upon the Perpendicular make BC equal to 328 League 
and from A to C draw a Line, and it's done 8d, 
, Of Obligue-angle Triangles. . 
Definition 1. An Oblique Triangle hath three Obliq ar 
Angles, and is either an Obtuſe or an Acute Triangle. | 
2. An Obtuſe Triangle hath one Obtuſe Angle, that is, o 
Angle more than god. as BCD. Plate 1. Fig. 19. 
3- An Acute Triangle hath all its three Angles Acute ; Ex 
is, each Angle is leſs than god. as EFG. Plate 1. Fig. 19. 
Note; To make an Oblique Triangle, three things, (and ot W. 
of them a Side) mutt be given. 


PR OB. XIV. To make an Oblique Triangle, two Angles i 

one ſide oppoſite given. | 

14 5 BCD 114d. 

Example. The? 8 ) BDC 26d. 40m. given. 
| Side BC 352 Miles 

5 With them to make an Oblique Triangle is required. Plate ii No: 

ig. 19. | 

I. Make BC equal to 352 Miles. And at C (by Prob. 

Example 3.) in Pages 13 and 14. make the Angle BCD eq Ex: 

to 114d. by drawing the Line CD: That is, take a Chord 

Hod. and with one Foot on C, draw an Arch, on that Arc 

lay the Chord of 114d. by taking its half 57d. and laying! 

twice on the Arch, by which draw the Line CD, thereby you 

- conclude the Angle BCD 114 Degrees. : d oi 
i | 2. 
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. Ad 1149. and 26d. 40m. its 140d. 40m. the Sum of the 
Wen Angles. Which ſubtract from 480d. oom. the Sum of the 


the ree Angles. EE 
hon nainder is the Angle CBD 39d. 20m. 

hic. At B (by Prob. 5. Example 2.) in Page 13. make the 
ele CBD equal to 39d. 20m. by drawing the Line DB: 


Nat is, with a Chord of 6od. and one Foot on B, draw an 
h, on that Arch lay the Chord of 39d. 2om. by which draw 
Line BD, and it's done. | 

db. XV. To make an Oblique Triangle, two Sides and one 


Ang: oppoſite given. 
BD 


8 274 8 
Examp. Thef * 4265 2 given. 
Angle BCD 108d. zom. 
ith them to make an Oblique Triangle is required. Plate 1. 


g. 20. 

1. Make BC equal to 274 Miles, and at C (by Prob. 5. 
amp. 3.) in Page 13 and 14. make the Angle BCD equal to 
8d. zom. by drawing the Line CD. 

2. With 426 Miles and one Foot in B, cut the Line CD in 
and by Band D draw a Line, and it's done. 


ob. XVI. To make an Oblique Triangle, two Sides, and an 
included Angle given. 


BC 327 
Examp. The 3 Side +BD 4 Feet 8 given. 
Angle CBD 101d. 3om. : 

With them to make an Oblique Triangle is required. Plaete 1. 


ob. 5. Examp. 3.) in Pages 13 and 14. make the An 

BD equal to 101d. — by Trawing the Line | 1 
2. Make BD equal to 274 Feet; and by C and D draw a 
ne, and it's done. 

Prob. XVII. To make an Obligue Triangle, three ſides given. 


Note, Any two Sides muſt be greater than the Third, to 
ake a Triangle. 


ob. BD 525 
equi Example. The Side 3 BC - 425 8 Leagues given. 
rd ( CD 250 


With them to make an Oblique Triangle is required. Plate 1. 


ing g. 22, 
youll 1- Make BD equal to 525 Leagues. Then with 425 Leagues, 
d one Foot in B draw an Arch C. 8 "I 


g. 21. | 
1. Make the Side BC equal to 327 Feet. And at B (by 


B 2 2. With: * 


8 "== 
2 . % f 
* | | * 7? 
, o 
I 7 5 += 
- = : 1 
22 
L _—_ | 
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2. With 250 Leagues, and one Foot in D, cut the Arch 
C, and from C draw Lines to B, and D, and it's done. 


Sect. III. Of Proportions for the ready meaſuring of Super ficies i 
| Solids. 

HF Ving ſhewed how to make the moſt common and uf: 

Geometrical Figures, I now proceed to their (and othe 

Menſuration, by exact and eaſy Rules. 

Now to prevent the Book's ſwelling too great, I'll not trol 
you with Arithmetic Calculation, but preſent you with an 
ſtrumental way of Operation, that's quick and true, eaſy : 
ready on Gunter's-Scale, an Inſtrument ſo very well known, 
needs the leſs Deſcription : Only to avoid Repetitions take ti 
excellent Rule. 

A General Rule for Gunter's-Scale. 

Extend the Compaſſes from the firſt Term (in a Geomet 
Proportion) to the ſecond : That Extent (if rightly laid) fri 
the third, will reach to the fourth Term, or thing required. 

This Rule well minded, will make what follows appear ei 
and fave many Words and much Time; and therefore to exp 
it, take this Proportion. 

As 2 is to 6, ſo is 5 to 15; which I ſhorten thus; 

. 

The Extent (on the Line of Numbers) from 2 unto 6, (x 
cording to the faid General Rule) will reach from 5 unto 1 
the fourth Term and thing required. 

Theſe Words may be ſpar'd by the ſhort way of writing fe. 
Proportion and minding the Order of the Terms, as in the br 
blems following. But, for a full Explanation of the Gun 
and how to work any Proportion by it, ſee my additions! 


Mr. WAKELEY's MARINER's ComPeass RECTIr In * 

Page 181, &c. 1 

Prob. XVIII. The Diameter of a Circle given; to find : 
| Periphery. va 

| 7. 22 . . N: 

The Rule As 57. 7 j 3.14159 F** Diameter -- Periphery. * 


Examp. The Diameter 34 Inches: what's is the Periphery! 
Anfw. Inches 106.8 Tenths of an Inch. For, : 


„ 1 
As 3 3.14789 8 : : 34 Inches -- 106.8 Tenths. 


Th 
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That is, The Extent of the Compaſſes, (on the Line Num- 
) from 7 to 22, or from 1 to 3.14, &c. will reach from 34 
ies to 106.8 neareſt. Obſerve the like in all the reſt. 


Prob. XIX. By the Periphery to find the Diameter. 
22 — — 
e Rule. As < 3.14159 . 61. — :: Periph. .. Diamet. 
I. 0.3183 
ramp. The Periphery Inches 106.8 Tenths; what is the 
eter ? Anſw. Inches 34. For as 22 . 7 : : Inches 106.8 +- 
Inches, the Diameter required. 


jb. XX. The Diameter of a Circle given; to find its Area, 

. - or Content, | 

I. Find its Periphery by Prob. 18. Then ſay 

Rate. 8 As 1. + Diameter: : 1 Periphery ++ Area. 
21 The Diameter 14 Inches; What's is its Area? Anſw. 
Inches. 
dy Prob. 18. The Diameter being 14, the Periphery is 44 
hes, and by the Rule it is thus: 
1 7:: 22. 154 Inches, the Area, or Content required. 


Prob. XXI. By the Periphery to find the Area. 
. 2. ; 1. Find the Diameter by Prob. 19. And then, 
2. The Area is found by Prob. 20. 
xamp. The Periphery 22 Inches: What is the Arca? 
w. Inches 38.5 Tenths. | | 
e Periphery 22 Inches, the Diameter is 7 Inches, by Prob. 


And by Prob. 20, it is thus, As 1. 3.5: : 11 ++ Inches 
5, the Area required. 
ate, The Area is of the ſame Name with the Dimenſions ta- 
: That is, if the Diameter, or Periphery be Inches, Feet, 
Yards, &c. then the Area is Inches, Feet, or Yards, &c. 


b. XXII. To reduce the Area, or Content of any thing found 
y is Inches, to Feet; or into Beer, or Wine-Gallons 
1. Rule for Feet; ſay, 144. 1: : Area in In. + Area in Feet. 


2. Rule for 8 282 78 n Beer 7 Gal- 
Gallons. 105 231 5 :: Area in Inch. . 2 Wine Sons. 


This needs no Example; and to avoid the firſt Rule, take 


> Dimenſions in Foot-meaſure; that is, 12 Inches, or a Foot 
| B 3 divided 
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divided Decimally : That is, into 100 equal Parts, called 
Line of Feot-meaſure. 


Prob. XXIII. The Diameter, er Periphery of a Circle givn 


to find the fide of the inſcrib'd Square, or the Chord of go deg, Fo 
| 4 FJO7{ - 5 Diamet > '«- S 0: 
The Rule, As 1 J* 225 > 8 3 Periph. 8 Side of the i , 


ſcribed Square, or Chord of god. required. 


Examp. The Diameter of a Circle being Feet 3.4 Tenth Fc 
What is the Side of the inſcribed Square, or the Chord E. 
go degrees? Anſw. Feet 2.4038 parts of 100. d! 

For; As 1 0.707 : : 3-4 ++ 2. 4038 the Chord of go d Fc 
or Side of the inſcribed Square. 

| | rob 
Prob. XXIV. The Baſe and Perpendicular of a Triangle givn 
ts find its Area. D 


The Rule. As 1 .. 1 Baſe : : Perpendicular . Area requiret 

Examp. The Baſe 16 Inches, and the Perpendicular 12] 
ches given; I demand the Area? Anſw. 96 Inches. 

For; As 1. 8: : 12 96 the Arca required. 


Prob. XXV. The Length and Breadth of a Parallel) 1 
given; to find its Area. A 
Definition 1, A Quadrangle hath four Angles, and fo : 
Sides as ABCD; and is either a Parallelogram or a T rapeꝛi 157 
Plate 1. Fig. 23. 
2. A Parallelogram hath its oppoſite ſides parallel and equ 
as ABCD; and is either a Square, a Long - ſquare, a Rhombi Pro 
or Rhomboide; the firſt two are Rectangled Parallelograms, 
latter are Obliquangled Parallelograms. A 


3. A Square hath four e ſides, and four equal Angle 
as Ab. Fig. 23. _— 8 . As 
4. A Long: ſquare, hath but two Sides equal, and four eq 

Angles ; as EFGH. Fig. 24. 
5. A Rhombus, hath ſour equal Sides, and but. two oppaſi 
' Angles equal; as IKLM. Fig. 25. 
6. A Rhomboide, hath only two oppoſite Sides, and tu 

oppoſite Angles equal; as NOPQ. Fig. 26. 

Note, The Breadth of the two laſt is not IM nor N 
but the Perpendicular M N, and QR, and to meaſure all. P: 
rallelograms, obſerve this General Rule. 

As 1. Breadth : ; Length Area required, , 

| x 
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1 Example 1. A Square whoſe Length AB, and Breadth BC, 
d h is Feet 2.5 Tenths: What is the Area? Anſw. Feet 6.25. 
ts of 100. For; As 1. 2.5: :2.5 . 6.25 Area. Fig. 23. 
: Examp. 2. A Long-ſ{quare, whoſe Length EF, is Feet 2.5, 
egg Breadth FG is Feet 1.6: What is the Area? Anſw. 4 Feet, 
8• For; As 1 . 1.6: : 2.5. 4 Feet the Area. Plate 1. Fig. 24. 
e Examp. 3. A Rhombus whoſe Length IK is Feet 2.5, and 
eadth MN Feet 1.6: What is the Area? Arnſw. Feet 4. 
Plate 1. Fig. 25. 
nth: For; As 1. 1.6. 2.5 4 Feet the Area required. . 
rd Examp. 3. A Rhomboide whoſe Length NO, is Feet 25, 


id Breadth QR Feet 12. What it its Area? Anſiu. 300. 
For; As 1. 12: : 25 300 Feet the Area required. 
Plate 1. Fig. 26. 

rob. XXVI. The Diagonal and two Perpendiculars of a 
Trapezia given; to find its Area. 
Definition 1. A Trapexia, hath its oppoſite Sides and its op- 
doſite Angles unequal z as ABCD. Plate 1. Fig. 27. 

2. The Diagonal, is a Line drawn from its oppoſite Angles ; 
5 AC 


3- The Two Perpendiculars, are let fall from the Angles to 
he Diagonal ; as BE, and DE. 
The Area of a Trapezia, is found by this Rule. 
As 1 ++ 1 Diagonal : : Sum of the Perpendiculars . Area req. 
Examp. The * AC 28 Feet: The Perpendicular BE. 
15 Feet; and DF 12 Feet; What's it's Area? Anſw. 378 Feet. 
For; As 1 ++ 14 : :27 378 Feet the Area required. 

| | Plate 1. Fig. 27. 
Prob. XXVII. The Length and Breadth of an Ellipſis called 
an Oval, given; to find the Area, 

TRE RULE. 
As 1. Breadth: : Length ++ 4th Number. Then ſay again, 


403 "mh 4 —9— 8. : 4th Number . Area required. 
Examp. The Tranfverſe Diameter of an Ellipſis 12 Feet, and 
Conjugate Diameter 8 Feet. What's the Area? Anſ. Feet, 75 7. 


For, as x ++ 8: : 12 . 96 the Fourth Number. 
Then, As 14. 11: : 96 +- Feet 75.4 the Area required. 
Prob. XXVIII. To find the Area of a Parabola. 
0 The Rule. As 1 Axe: : Double Ordinate +- 4th Number; 
Pp; Then, ſay again, As 3 2: : 4th Number .. Area required. 


Examp. The Axe of a Parabola 9 Feet, and the Double 
Ordinate 8 Feet. What's the Area? Anſw. 48 Feet. | 
B 4 For 
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For; --- As1 ++ 9::8 . 52 the 4th Number. 
And then; --- As 3 2: : 72 ++ 48 Feet the Area require 


Set. IV. Of Solids, the third Kind of Magnitude. 


Definition. A Solid hath Length, Breadth and Depth; an 
if bounded by one Superficies, is either a Sphere, or a Sphe⸗ 
riod ; but bounded by more than one Superficies is either a 
Priſm, a Pyramid, a Priſmoid, or a Pyramidoid; or com- 
pounded of the laſt, called a Spindle. 


Prob. XXIX. The Diameter of a Sphere given; to find th 
Solid Content. 


Definition. A Sphere or Globe, is a Round Solid, who 
Length, Breadth, and Depth, is a-like and equal ; being made 
by the Rotation, or moving of a Semi-circle about its Diameter; 
whoſe Solid Content is found by this Rule. | 


AJ — 8 2 3 8 599 8 Cube of Diam. +- Cont. required. 


Examp. A Sphere whoſe Diameter is Feet 2.42 Parts: What's 
the Solid Content? Ana. Feet 7.43 Parts of 100. 

For; — As 1 2.42: : 2.42 . 5.86 :: 5.86 -« 14.17 
Cube of the Diameter; Then, Feet 
2 5518 8 3 NE 8 14.17 7.43 the Content required. 

In ſuch Caſes as this, the readieſt way is to extend the Com- 
paſſes from the. firſt Term to the third Term ; and that being 
turned over three times from the ſecond Term, will reach 
the Thing required. „ 
As here, the Extent from 1 to Feet 2.42, the Diameter, 
turned three times from o. 524, &c. reacheth to Feet 7-41 
Parts of 100, the Content required. For it's thus; 
"JT 2.42 :: Q-524* 1.27: : 1.27 5: 3-07 :: 3-07 +» 7-43, that iz 
The Extent from 1 to 2.42, (on the Line of Numbers) will 
reach from 0.524 to 1:27 ; and the fame Extent will reach 
from 1.27 to 3-07 ; and the ſame Extent from 3.07 reacheth 
to Feet 7.43 Parts of 100. | 


Prob. XXX. The Diameters of a Spheriod given; to find the 
g 3 Solid Content. | | 
Definition. A Spberiod, is an Oval Solid, Longer than it is 
Broad or Deep; being made by the Rotation of a Semi-Ellipſis 
ont its Diameter; the Solid Content is found by this Rule. a 


V. Practical Geometry, '25 
\s 1., Square of Depth:: Length · a 4th Num. then ſay, 
Ll s MN; : : 4th Number +- Content required. 


_— A Spheriod whoſe 
or Tranſverſe N a C 7-2 | 
. Conjugate Diameter is Inches * © Tenths 
ers the Solid Content? Arnfw. Inches 63.4 Tenths. 
WF its; As 1 Square41:: 7.2 ++ 121; here the Extent 
x to 4-1 is turned twice from 7.2, and it reacheth to 121. 


ay, 
12 . 1 Inches 63.4 Tenths, the 
— Content required. 
cus; As 1. 4-1: : 0.524 *+ 2.15: : 2.15 8.813 

Wat is, the Extent of the Line of Numbers from f to 4.1 
each from 0.524 to 2.15; and the ſame Extent from 
60 8.81 Parts of 100. | 
en; As 1. 8.81: : 5.2 ++ 63.4 ; that is, the Extent from 
WB.3 1, will reach from 7.2 to Inches 63.4 Tenths, the Solid 
rt required. | 


vb XXXI. The Dimenſiuns of a Priſm given; to find the 
A Halid Content. p 


tien 1. A Priſm, is a ſtrait Solid, whoſe two Baſes or 

Wl are equal, parallel, a-like, and a- like ſituate. 

WA Priſm, takes its Sir-Name from its Baſe ; as a Round 

2 Triangular, a Quadrangular, or a Multangular Priſm, 

& Meaſured by this one General Rule. 

. Area of one Baſe : : Length. Solid Content. 

„b. 1. A Round Priſm, call'd by ſome a Cylinder, whoſe 

ter at each End is 21 
Fength is 30 

What's the Solid Content? Anfw. 10392 Inches. 

EC ylinder's two Baſes are two equal Circles, and therefore 
ra of its Baſe is found by Prob. 30. to be Inches 346.4 

8s: Then it is, 88 

I . 346.4 : : 30 10392 Inches, the Solid Content reg. 

mp. 2. An Elliptic Priſm, whoſe Baſes are equal Fl- 
their | 

ranverſe : ; 12. 

onjugate | Diameter 4 8. Inches given. 

h of the Solid is 30. 

at's the Solid Content? An/w. Inches 2262, For 


Inches. 
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For its Baſe being an Ellipſis, the Area by Prob. 21 
Inches 55.4, and then it is, x 
As 1 + 75.4: : 30 +- 2262 Inches the Solid Content require 
Examp. 3. A Triangular Priſm, whoſe Baſes are two equ 
Triangles, in each of wich 


Baſe — 2 . C 16. ; 

The Perpendicular is 3 : 5 Inches given. 1 
And the Length of the Solid is 20 Inches. 
What's the Solid Content ? Anſw. Inches 1920. As 
The Area of the Baſe (by Prob. 24) in Page 22, is 96 f . 
ches; and then it's, b thi 
As 1 96: : 20 1920 Inches, Solid Content required. * 
Examp. 4. A Cube (which is a Quadrangle Priſm, of ec £ 

Length, Breadth and Depth, being cloathed with fix equ 

Squares) each Side being Inches 12: What's the Solid Content 
Anſw. Inches 1728. Vh; 
or, AS 1 . Square of 12:: 12. 1728: That is, the Ei Fe 
tent from 1 to 12, turned over two times from 12, reacheth to 7 
ches 1728 the Solid Content required. ot 
Examp. 5. A Parallelepepidon, or Quadrangle Priſm, W T 
Baſes are two equal Squares, of each, one VE 
_ ©” 8 is Feet 3 Ka 1 Parts of 100 given. 288 
What's the Solid Content ? Anſw. Feet 33.9 Tenths. 0 

For, As 1. Square of 1.25: : 21.75 Feet 33.9: That 
the Extent from 1 to 1.25, being turned two times from 21. 1 


will reach to 33.9, the Solid Content required. 
Examp. 6. A Parallelepepidon, or a Quadrangle Priſm, who 
Baſes are two equal Long-{quares, in each, 
The Breadth is — 1.60 
Depth is 2. 56 Feet given. 
And Length of the Soli I5.5 
What's the Solid Content? Auſiu. Feet 62. 
For it is, As x ++ 1-0: : 2.5. -+ 4 Feet, the Area of the Baſe. 
Then, As 1 -- 4: : 15.5 -- 62 Feet, Solid Content required 
In the like manner may the Solid Content of any Priſm! 
found, let its Baſe be of what Form ſoever; for its Area mi 
be found by Prob. 20, 21, 22, 23, 24, 25, 26, or 27, 4 
the Solid Content of the Priſm, by the general Rule in Prob 
the 31ſt. | Ry 
rol 


. 


IV. Practical Geometry. 27 


ob. XXXII. The Dimenſions of a Pyramid given; to find the 
Solid Content. 


Definitions 1. A Pyramid is a ſtrait Solid, having one Baſe, 
d bother End a PunR, called the Vertex. 
2. A Pyramid, takes its Sir-name ſrom its Baſe, as a Round, 
Elliptic, a Triangular, a Quadrangular, or a Multangular 
Wyramid ; all are meaſured by this one 8 Rule. 
As 3. Area of Baſe : : Length Solid Content. 
Note; By Length underſtand a Perpendicular from the Vertex 
d the Baſe, and not the Length of the Pyramid on its Surtace 
r outſide from Vertex to Baſe. 
Examp. A Round Pyramid, called by ſome a Cone, whoſe 
Diameter at Baſe — 21 (Inches e 
Perpendicular Length 30 { 3 
Vhat's the Solid Content? Anſt. 3465 Inches. 
For the Area of the Baſe is Inches 346 53 by Prob. 20. And, 
Then; As 3. 346.5: : 30 ++ 3465 — which is the Solid 
ontent required. 
The like do for any other Pyramid, which I paſs over, having 


ven fix Examples in a Priſm, and leave you to apply them 
ere. 


Prob. XXXIII. The Dimenſions of a Priſmaid given; to find 
its Solid Content? 

Definition 1. A Priſmoid is a ſtrait Solid having two unequal 
Baſes or Ends, but are parallel, like, and a-llke fituate. | 

2. A Priſmoid, is as various as a Priſm, and is no other than 
the Fruſtum of a Pyramid. 

3. Fruftum of a Pyramid, is the lower Part of it, when the 
pper Part is cut off parallel to the Baſe ; and all of them may be 
meaſured by this General Rule. 

1. Multiply the Area of each Baſe together, and from the 
Product extract the Square Root. 

2. Add the Area of each Baſe and that Square Root into 
dne Sum; Then, 

3. Say, as 3 .. that Sum: : Length · Solid Content. 

But for a Square Priſmoid, take this particular Rule. 

1. To the Square of each ſide, add the Product of the ſides 
into one Sum: Then, 

Say, As 3 -. that Sum: : Length -- Solid Content. 

And for a Round Priſmcid, this is the Rule, 


zhok 


I- Add 
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1. Add the Square of each Diameter and the Product of th g 
two Diameters into one Sum : And then, 7 
2. Say, As 3.82 + that Sum: : Length +- Solid Content. 


Or more largely thus; As 3. 819 is to the a foreſaid Sun 
ſo is the Length to the Solid — 9 


Examp. 1. A Square Priſmaid, (or the Fruftum of a 8 
Pyramid) wh NEO 


Greatelt Side is Inches. & "5 | | 
Leaſt 3 9 doe given. If 
Perpendicular Length 60 5 


What's the Solid Content? Anſib. 8820 Inches. 


For; As x 8˙785 343855 8557 —.— 


35 Product. 


Sum of the two Squares and Product is —44 1 Inches; 
Then, As 3. 441 : : 60. 8820 Inches, the Solid Conten 
required. 


Examp. 2. A Round — (or the Fruſtum of a Cane lic 
whoſe 2. 
Greateſt 


ELEC 443 
Leaft © Diameter "<4 "4s ect given. 
Perpendicular Length is 60.0 

What's the Solid Content? Ar. F ect 69.25. 


1. 5 1. 5 2.25 Square. 
For; As 1 960 : 1255 oft Square. 
1. 35 Product. 
Sum of the two ee and Product 4.41 Feet. 


Then, As 3.82. 4-41 : : 60 . 69.25 Feet, the Solid Con- 
tent. 


Examp, 3- An Elliptic Priſmoid or the Fruſtum of an Ellipti 
Cane, whoſe id 


Greateſt Diameter at Top, oo 7: 5" 1 

Leaſt Diameter at Top Tenth 

Greateſt Diameter at Bottom —— FO 

Leaſt Diameter at Bottom 5.8 — | 
- Perpendicular Length Inches 47.0 


+ What: 
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hats the Solid Content? Anſio. 177.4 Inches. For, 
f 1 "> $75 FR ) 37-5 Area of Top Long Square. 
I 4 hi 3 285 C87 \ 50.46 Area of Bottom Ditto. 


" WE 1 + 27:5: : 50.40 ++ 1892.25 whoſe Square Root is— 43.5 
* y „ ? Area at Top 37.5 
2 Area at Bottom —— $50.46 


ꝛ—X—U—ẽẗ — — 


9 
4 by 
* 
1 


= Sum is — 131.46 
Then; As 3.82 ++ 131.46: :47 .. 177-4 Inches is the 

lid Content required. 

If the Baſes of the aforeſaid Priſmoid had been long Squares the 

WW ork is the ſame, except only in the laſt Proportion; and ha- 

Ig the fame Dimenſions, its Solid Content is Inches 2060, 

ry near, for it is thus; 


As 3 .. 131.46: :47 .. 2059.5 Inches the Solid Content. 


ob. XXXIV. The Dimenſions of a Pyramidoid given; to find 
it's Solid Content. 
Definition 1. A Pyramidoid is not a ſtrait Solid, it hath one 
Waſc, and t'other End a Punct call'd the Vertex, but the out- 
e from Baſe to Vertex, is convex, either Spheriodic, Para- 

lic, or Hyperbolic, &c. 

2. A Pyramidoid, takes its Sir-name from it's Baſe and out- 
e; as a Shperiodic, Parabolic, or Hyperbolic Round Pirami- 
id; and ſo of the reſt, as in a Pyramid; all may be meaſured 
this one General Rule, 
As 1.5 ++ Area of the Baſe : : Length . Solid Content, 
en a Spheriodic Pyramidoid ; but if 


Pyrabolic - 
Hyperbolic * The firſt Term is 3 24 


Examp. A Round Pyramidoid, called by ſome a Conoid, whoſe 


ar 
30 L 


Diameter at the Baſe 


Perpendicular Length Inches. 


Spheriodic ? 8 6930 
That's the ſolid Content, if Fires ? Anſ. 5197.5 
Hyperbolic ? 0 4331-2 


(15 6939 Spheriodic Solid 
3 0 146.5: : 30 5197-5 Parabolic >Cont. in 
2.4 4331-2 Hyperbolic IInches 
hat's More 
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More Examples I think here needleſs, having given ſo m | r; 
in a Priſm, and the Rule for this and that being to alike. 5 
Prob. XXXV. The Dimenſions of the Fruſtum of a Para 
Pyramidoid given ; to the Solid Content, f 


Definition. Fruſtum, is the lower Part of a Pyramidoid, 
| ed to its Baſe. 


4 
2 
N 
of 
i. 

N 


A General Rule. 
This is the ſame with the General Rule for a Priſmoid, ll 
only in the third Precept, which in this Caſe is thus, | 
; 2 -+ that Sum: : Length · Solid Content required. 
But for the Fruſtum of a Square Parabolic Pyramidoid ti 
this particular Rule. 1 - 
I. To the Square of the greateſt ſide, add the Square of 
leaſt Side into one Sum: Then, S 
2. Say, As 2 .. that Sum: : Length .. Solid Content requilf 
And for a Round Fruſtum, that is Parabolic, the Rule is; il 
1. Add the Square of each Diameter into one Sum; Then 
2. Say, as 2.546 that Sum: : Length. . Solid Content. 
Or more largely thus; As 2. 54649, is to the foreſaid Sui 
ſo is the Length to the Solid Content. 


Example 1. The Fruſtum of a Square Pyrabolic Pyramide he 
whoſe an; 
Side at Top ——— 4 igt 

Side at Bottom | is Inches ; 6d given. at 
Perpendicular Length 48 | t 


What's the Solid Content? Anſw. 1824 Inches. 
For; As 1 ++ 4::4 ++ 16 the Square at Top. 
As 1 ++ 6::6 -- 36 the Square at Bottom. 
As 1. 4: : 6 24 the Product of the two Sides. 


Sum of the two Squares 76 Inches, and the Product of the ti 
Sides. ; 
Then ſay; As 2. 76: : 48. 1824 Inches, the Solid C 


tent. 


Example 2. The Fruſtum of a Round Parabolic Pyramido 
(or the Fruſtum of a parabolic Conoid) whoſe e 


Diameter at Top 4 
6 ; Inches given. 


by 
Diameter at Bottom 
Perpendicular Length 48 


What's it's Solid Content? Anſiv. 1433 Inches. If 
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+ 4: :4 16 the Square at Top. 
As 1. 6: :6 .. 36 the Square at Bottom. 
4: : 6 ++ 24 the Product of both Diameters. 
of the two Squares 76 Inches, the Product of both Diam. 
lay; As 2.546 ++ 76: : 48 . 1433 Inches, the Solid 


Vent. 


V. The Application of the whole, in meaſuring Board, Glaſs, 
aiſtering, Painting, Paving, and Land; Timber and Stone; 
ging of Caſk, and a Ship's Hold. 


92 Oard or Plank, Glaſs, and flat Stone, are meaſured by 
> the Foot Square, or Superficial Foot, containing 144 
re Inches, or 12 times 12: So that to know how many 
Nee Feet are contained in the Area, or Content of any 
rficies taken in Inches, the Porportion is this: 
144 1: : Content in Inches . Content in Feet. 
Put the eaſieſt way, is to have the Foot of 12 Inches divided 
Eeimally into 100 Parts, called Foot Meaſure; and by ſuch 
Hot to take the Dimenſions of the thing you would meaſure, 
mow the Content of in Feet. 
hen conſider, if the thing to be meaſured be a Circle, 
angle, Square, Long-ſquare, &c. the Rules proper for ſuch 
igure (in Sec. 3. of this Chapter) direct to find the Area. 
at is, | | 
f the thing to be meaſured by a Circle, then Prob. 20 or 
ſheweth how to find its Area; if it's a Triangle, then Prob. 
pives a Rule to find the Area; if a Parallelogram Prob. 25 
a Rule to find its Area, whether it be a Square, a Long- 
are, a Rhombus, or Rhomboide ; now Floors and Ceilings 
ouſes are generally Squares, or Long-ſquares ; alſo Boards, 
ks and flat Stones, are (commonly) Squares or Long-ſ{quares : 
x Trapezia, then Prob. 26 ſheweth how to meaſure it; if it 
kn Ellipfis, Prob. 27 hath a Rule for its meaſuring ; and ſuch 
oval Tables. And if the thing to be meaſured be a Parabola, 
Prob. 28 ſheweth how to find its Area, : 
Plaiſtering, Painting, and Paving, is meaſured by the 
rd Square, containing nine Square Feet ; and therefore after 
have found the Content in Feet; the Proportion 1s this; 
As 9 .. 1: : Content in Feet . the Content in Yards. 
B. Timber is mcaſured. by the Cubic Foot, containing - 70 
| | oli 


do 


— 
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Solid Inches: And when the Content of any Solid Bod 
known in Cubic Inches, to reduce them into Cubic k 
which is the Timber, or Stone Foot, the Proportion in this; 

As 1728 1: : Cubic Inches . Solid Feet. 
But meaſuring the Dimenſions of a Solid, by the aforeſaid | 
cimal Foot, the Rules proper for it (in Seer. 3. of this Ch 
as a Sphere, Priſm, &c. Finds the Solid Content in Feet. 
That is, if it be a Sphere, then Prob. 29 hath a Rule tof 
its Solid Content, ſuch are Bullets, and Granadoes uſed in g 
Guns, Mortars or Bombs. | 7 
If a Spheriod, then Prob. 30 ſheweth the meaſuring of it, x 
ſuch are things in ſhape like an Egg, whoſe Ends are equal. 
If a Priſm, then Prob. 31 direct its Meaſurement, and 
is, all ſtrait pieces of Timber or Stone, whoſe Ends are . 
and equal, are meaſured. i © 
If a Pyramid, then Prob. 32 ſhews the Meaſuring it, and (ih. 
= Spire Steeples, and all ſtrait Solids ending in wc at q 
nd. 
If a Priſmoid, then Prob. 33 ſheweth its Meaſuring, and y 
is all Taper Timber, whether Round or Square. 
If a Pyramidoid, then Prob. 34 ſheweth the Meaſuring of 


ob 


nd 


and ſuch is the half of all Caſks, if they were continued an 
the Bung by the Head, till * . in a Point. I 

If a —.— of a Parabolic Pyramidoid, then Prob. WM 1 
ſerves to meaſure it, and ſuch are cloſe Caſks, if cut in han; 
through the Bung, and parallel to each Head; ſo that by . 1 
Problem is taught the way of finding the half Content of a C ] 
whoſe double is the whole Solid Content: But a more particu 


Rule for gauging a Caſk, followeth in the next Problem. 
4. Land is meaſured by the Rod or Pole, containing in Leng 
Feet 161, and a Square Rod is Feet 2724, an Acre of Lu 
containg 160 Squares Rods. 
Now the readieſt way to caft up the Content of Land in! 
cres, is to take the Dimenſions by a four Pole Chain, Dec 
mally divided; (that is into 100 Links) then the Rules (in $4 
3. of this Chap.) proper to the Form of it, (whether a Triang| 
— Long - ſqaare, Rhombus, Rhomboide, or Trapezi, 
finds the Content in Square Chains; which are turned to Acti 
thus ; | 
As 10. I : : Square Chains . Content in Acres. | 
Y Gaugi 


2 v. | Gauging Caſks, Ship's Hold. © 33 
Bod . Gauging is by the Gallon, and that either Beer, contain- 
282 Cubic Inches, or Wine 2 31: Then to reduce Cubic 
is ; bes into Gallons of either Kind, the Rule is; 


282 * -4 Beer = 
01 48 : Cubic Inches +- Gallons of? Wine, 
50 that the 8 of any Solid Body taken in Inches, 
proper Rules for that Body, finds its Content in Inches, 
the Rule above finds the Gallons of Beer, or Wine it will 


d, 


ob. XXXVI. 6. To Gauge a Caſt, taken, at the middle 
Fruſtum of a W 


The Rule. 1. Add twice the Square of the Bun Diameter, 
] once the Square of the Head, into one Sum. Ihen ſay, 
2. As 3.82 . that Sum : : Length . Solid Content of the 
at « in 8 and then the Gallons of Beer, or Wine are 
nd by the foregoing R Rule. Or thus, 

Say, As 1. 0.7 : : Difference of Head and Bung -- 
urth Number. 

. That 4th Number add to the Head Diameter, the Sum is a 
an Diameter : Then ſay, 


18.95 &... $q. Mean, Diam. : : Length .. J Wine F Gallons 


ov. Wt 27-15 

hal xam. A Caſk whoſe Bung Diameter is 23. 
dy Head Diameter 19. 9 N Inches given 
C Length of the Caſk 


Vhat's the Content thereof in Beer, 2 Gallons? 

w. Beer Gallons 36.99, or Wine Gallons 45.5. 

As 1. O. 7: : 3-I- 2.17, which added to 19.9; makes the 

- N Then, ä | 
I 

17. 45 = Square 22.07 : : 27-4 ++ 330 2 Wine ? Gallons 

hat is ; the Extent from the Firſt Tetm to the Second, twice 

n ned over from the Third, gives the Gallons required. 


x2 Wb. XXXVII. 7. To meaſure a 85755 that is, to * ber 


Tunnage. 

38 I. 1 Breadth :: Half Breadth -- Fourth 
mber. | 

45 C ; 2, Then 


ugitt 
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2. 5 1 As 94+: 4th Number : : Length .. Tuns requin 1 
Example. A Ship WE Feet by the Keel, _ 23 Feet by Wl 

Beam : What her Tunnage ? Anſw. 211 T e 


For, As 1. 23: : II. 5 264.5, the 4th 1 
Then, As 1 264.5 75 211 Tuns required. 


8. To meaſure Bales or Caſes, or to gu. the Tunnay, 
them; they are Priſms, and their Dimenſions taken b 
Decimal Fort, the Content in Cubic Feet is found by Þ 
31. os then ſay, 


As 66 ++ 1 : : Cubic Feet .. Tuns required. 
Or thus, * 66 Area 2 * * Tuns g 


g readth 
Ezamp. A Bale ackitf < Depth Gi Feet NE given. 


Length 
3 the Content in Tuns! TJ Anfw. o. * 2. For 
As 1 : 2.6 -» 10.92 Area wy its Baſe: Then, 


As 66 5 Fm 92 5. 7 Tuns, 0.943 Parts required.; 


Note, That 66 Feet is the Content of a Caſe that inclo 
two Engliſh Butts, ſo that this Rule includes the Cantlings of 
Caſe, which is better than ; part; therefore allowing the 
lngs or Vacancy to be 26 Feet, the remaining 40 Feet is tt 
counted for a Tun: And then, 
Then will the forcſaid Bale contain Tun 1. 556 parts. | 
The Rule is, As 40-+ Area Baſe : : Length ©» Tuns requ 

: As 40 Area Baſe 10.92 :: Length 5.7 ++ Tun 1.556 
So much for Geometry ; Trigonemetry | is next in order to 
| learned. ee 


F 
Qup. II. Containing the Defrine of Plane Triangl. 


7 conemetry, is that part of Geometry,which treats more part 
larly about the meaſuring of Triangles, wherein baviegy 
aun given; either Sides, Angles, or both; a 4th (Sid 
) may be found; and is either Plane or * 3 It's 
— in wick. | a, 


nod I E a Sol 
1011 4 ” % - 


* 


/ 
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zur 
ion J. Of Things le to be underſtood, relating to Plas | 
| Trigonometry. 


A Triangle, is any Three- corner d Fi igure; it conſiſteth of 
ſix things, Three Sides and Three Angles, and is cine 
e or Spheric. 
A Plane Triangle is projected on a Plane or Flat Super 
s, and therefore its Sides are Right- lines: But the Sides f a 
eric Triangle, are Arks of the Sphere, of which, more in 
Chapter of Spheric Trigonometry. | 
. An Angle is the meeting of any two Lines, making a o. 
and is either a Right-angle, containing juſt go deg. or 
"ng more than go deg, called an Obtuſe-angle ; or leſs than 
PR. called an Acute-angle. 
. When two Lines croſſing one another, make the Angles 
every ſide equal, then thoſe Angles are Right, and the Lines 
8 
A Degree, is the 360 part of the N of any Circle ; ; 
| the 4th Part, 90, is called a Quadrant, and the half 180, 
Semicircle; Alſo a Degree containeth 60 Min. and a Min. 
Seconds, &c. as in Prob. 9. Defin. 1. of Geometry, in 
ge 15. 
d. By Complement of any Number of Degrees, underſtand 
at thoſe Degrees want of 90. 
5. A Triangle, is either Ri ight-angled, having one Right- 
gle; or Oblique, having no Right-Angle. 

In a Ri ht-Angle Triangle, the Side — * to the Right- 
| ale, is called the Hypotenuſe, and the two Sides containing 
ten le, are called Legs. 

In all Plane Triangles, the — of the three Angles added 
Fn are equal to 180 Degr 
10. The Angles (of a Plane © Triangle) bei being only given, 


2 9 rtion of the Sides can only be erefore, 
a Right-angle Trian r. LO given y of them 
I are ſufficient to find a d: But, a 


12. In Oblique Triangles three thing and one of them a Side, 
| be given to find a Fourth. 

13; Three Letters ſignify an Angle; as BAC ify the Angle 
; And T'wo Lowers a Bide; as AB ſignify the de AB, oc. 

14. Given Things, whether Sides or Angles, are marked wa 


Daſh, thus, (“) and — things, with a . thus, (0 92 
| 15 


— 


9 
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15. * : after any Number ſignifies 2 1 F 


Minutes, 
25d. is 25 Degrees, and — is 31 Minutes. 
f ine. 
| Sine Complement, or Co-Sine. 
| Tangent, i 
1 Tangent Complement, or Co. Tang 
ſtands for & Secant. 
| Secant Complement, or Co-Secant. 
Complement Arithmetical. 
is to, or to the 
J ſo is; As thus, 2++4: : 3+: 6. 
That is, As 2 is to 4, ſo is 3 to 6. 
16. There are ſeven Cafes in Right-angle Triangles, a 
Six in Oblique. Their Solution follows ; but firſt of Righ 
angle Triangles. | 


92 5 
© 


188 
nes 


UN 
a 
4 7, 


© 
2 5 


Section II. The firſt Axiom, and the ſeven Caſes of Plane Rig) 
| angle Triangles depending thereon. 


Axiom 1. JN all Plane Right-angle Triangles, if one of t 


Sides be made Radius, the other two will be eith: 
Sines, Tangents, or Secants ; That is, 

1. If the Hypotenuſe be Radius, each Leg is the Sine of it 
oppoſite Angle, See Plate 2. Fig. 1. for the firſt Axiom. | 

2. If one Leg be Radius, the Hypotenuſe is Secant, an 
the other Leg is Tangent of the Angle oppoſite to this Le! 
See Plate 2. Fig. 2. for the firſt Axiom. 

And what Proportion the Side made Radius, hath to Radiu: 
the ſame hath the other Sides, to the Sines, Tangents, or Secant 
by them repreſented ; and the contrary. And, 

Mate 1. To find a Side, any Side may be Radius, ſaying thus; 
As the Word on the Side given, is to the Side given; 
So is the Word on the Side required, to the Side required. 


Note 2. To find an Angle, one of the 'given Sides muſt 
Radius. Then ay, 


As one given Side, is to the Word on it; 
So is the other given Side, to the Word on it. 
Obſerve to begin with the Side made Radius. f 2 
Theſe two Notes (to the diligent Reader) are ſufficient to 
frame any Proportion by the firſt Axiom, making any Side of 1 
Right-ange Triangle the Radius. ext "i 1 
2 * Prob. 
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N Problem 1. Caſe 1. The Angles, and Hypatenuſe given; 
g to find either of the Legs. 


WE amp. In the e Triangle ABC, — * 
HK Hypot. FC 121 Leag. . | ; : 
. 3 4 BAC 544. ra. given : Leg. 450 required: 
his Triangle is made by Prob. 10 of Geometry, in page 17. 
f you make the Hypotenuſe 40 Radius, the Proportion (by 
am 1. and Note 1.) is thus, | x 
As Radius, is to the Hypotenuſe AC; ſo is the Sine of the 
le BAC, to the Leg BC. Or thus briefly ; 
ius Hypot. AC : : S. BAC .. Leg BC. 

hod. —— 121 Leag. 54d. zom. 
910686 
2282785 


— Sag. 

11993471198. 51 parts. 

o work Proportions e obſerve this ä 
meral Rule. Add the Logarithm of the Second and Third 
rm together; and from that Sum ſubtract the Logarithm of 
firſt Term, the Remainder is the Logarithm of the fourth 
rm, or Number ſought. 7 21 

As in the foregoing 3 the Sum of the Logarithms of 
Second and Third Term added together is 11.993471; 
m which it is eaſy to Subtract the Logarithm of the Firſt 
rm (being Radius) by cancelling (cutting off, or leaving out) 
firft Figure to the Left-hand, and then it is 71.993471, 
ich brings forth 98.5 1; that is, Leagues 98.51 Parts of 100 
the Leg BC, the fourth Term, or Side required. 


| By Gunter's Scale, thus, 

dius +» AC 3B BAC BC. That is, 

Pod. 121 Leag.:: S. 54d. 3om. . Leag. 98.5 Tenths. 

hat is to ſay, the Extent from Sine god. (on the Line of 
es) to 121 Leagues (on the Line of Numbers) will reach from 
e 54d. zom. (on the ſame Sines) to Leagues 98.5 Tenths, 
the Line of Numbers) for the Leg BC, nearly as above 

bſerve the like in all that follows, except in thoſe Propor- 
a> | "xg is the Word Secant, which is wrought only by the 
The three ſeveral Proportions: making each Side Radius, to find. 
Leg BC, are theſe which follow. 


I 


7 


54d. 3om- 98 Leg. 


Bines) to 98 Leagues, (on the Line of Numbers) will reach fi 
Sine god. to Leag. 120.4 Tenths, the Hypotenuſe required, 
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Radius ++ S. BAC ; 
Sec. BAC · T. BAC | : Hypotenuſe AC ++ Leg BC. 
Sec. ACB . Radius : 
Likewiſe to find the Leg AB, they are theſe following. 
* 3 1 BY 1 
2c. BAC. Radius :: tenuſe AC -+ 
Sec. ACB .. T.ACB 8 ork "a = 
Note; When Radius is not the firſt Term in the Proportii 
then take the Complement-Arithmetic of the Logarithm of Ml 
firſt Term; (which how to find is ſhew'd in Chap. 1. Sea. 
Propoſition q. of the Uſe of the Table of Sines, Tangents if 
Secants, in Page 300.) This Comp. Arith. or Co. Ar. add 
the Logar. of the Second and Third Terms, and from the COR? 
racteriſtic of their Sum ſubtra& 10 or 20, the remaining Fig 
is the Logarithm of the Fourth Term ſought ; as may be ſeen 
the following Proportion in Problem II. f 


o 
7 
by 
| 
4 
| 
$ 
>. 
| 


7 


Prob. H. Caſe 2 and 3. The Angles and one Leg given; ti 4 3 
. the Hypotenuſe, and the other Leg. ET 


| 


Exam. In he Right angle Triangle ARG 2 2. F 
Ang. A 1 'p. A KS 
The J Les BC * Neven : LES AB Frequ =. 
This Triangle is made by Prob. 12, of Geometry, P. 17 & f 
1. To find the Hypotenuſe AC, make it Radius, and the? 
portion (by Axiom 1. and Note 1.) is thus; 
As the Sine of the Angle BAC, is to the Leg BC; ſo is! 
dius, to the Hypotenuſe AC. Or thus, 
8. BAC. Leg. BC : : Radius «+ Hypotenuſe AC. 


10.000000 
1.991226 
Co. Ar. 0.089314 


— — / Leag. 
T2. o80540N 12075 


| By Gunter 's Scale thus; 
S. BAC : Leg BC :: Radius : Hypotenuſe AC. That 


9. 54d, 30m. 98 Leagues : : S. god. Leag. 120.4. Ten 
That is, the Extent from Sine of 54d. 30m. (on the Line 
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he three ſeveral Proportions, making each fide Radius, to 
the Hypotenuſe, are theſe following. 

BAC Radius 0 

. BAC Sec. BAC > : : Leg BC.. Hypotenuſe AC, 
adius Sec. ACB N 8 

and to find the Leg AB, they are theſe ; 

=. BAC + S. ACB 

. BAC ++ Radius 8 : : Leg BC · Leg AB. 


of p Madius +» T. ACB 
wn | a ate; In working by Gunter, when a Tangent is mentioned, 


Radius then is the Tangent of 45d. as in the two laſt 
CP portions, it is, 

< A: T. BAC. Radius : : Leg BC .. Leg AB. Which is, 
. 54d. 30m. -. T. 45d. : : 98 Leag. ++ Leag. 69.9 Tenths,' 
phat is, the Extent from 54d. 3om. to 45d. (on the Line 
a 7 angents) will reach from 98 2 to ues 69.9 
nths on the Line of Numbers, for the Leg AB. 

As Radius T. ACB :: a BC «+ Leg AB. Which is, 
WT. 45d... T. 35d. 3om. : : 98 Leag, ey 69.9 Tenths. 
That is, the Extent from T. 45d. to T. 35d. 3om. will 
ach from 98 Leagues, to Leag. 69.9 Tenths, as before. 


to þ 


ob. III. Caſe 4 and 5. The Hypotenuſe and one Leg given 
to find the Angles and the other Leg. 


. ol 3 In 72 Right Angle Triang!s _ * — Fig. 3 
„AC 121 . Z A or 
he 4 I. f AB 69 © Leagues given 1 * 4 Leg BC Fes. 
his Triangle is made by Prob. 11. of Geometry, Page 17. 
| 1. To find the Angles. | 
If you make the Hypotenuſe AC Radius, the Proportion 
y Axiom 1. and Note 2.) is thus; 
As the Hypotenuſe AC, is to Radius; fo is the Leg AB, 
the Sine of the Angle ACB. or thus; 
Hypat. AC ++ Radius:: Leg AB++S, ACB. | | 
121 Leag. -. god. : : 69 Leag- · S. 34d. 46m. Which 
ſubtract from — god. oom. 
Remainder is Angle BAC ——— 55d. 14m. by the gth 
Section 1. of this Chapter in Page 35. es 
And if the Leg is Radius, then the Proportion (by 
Lim 1. and Note 2.) is thus. eee 
| C4 As 


ne 


%. 
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As the AB, is to Radius; ſv is the Hypotenuſe AC, 
the Secant of the Angle BAC. Or thus, 1 
AB 69 Leag. -+ Radius:: AC 121 Leag. -- Sec. BAC 55d. 1 4 
Note; This Proportion is not wrought on the Gunter bea 
of the Word Secam in the 4th Term; but being wrought by ii 
Tables (as before directed) will produce the Angle BAC 5 .. 
14m. as above; which ſubtracted from god. gives 34d. 468i 
for the Angle ACB, as before. A 
2. The Leg BC may be found by the iſt or 2d Caſe ſcy4 
Ways: As thus, 
Radius AC:: S. BAC 
3 ACB AB: : BAC) | 
days = 'T 1 5 BC Leagues 99.4 Ten th 
Sec. ACB · AC: : Radius | 
T. ACB . AB:: Radius 


Prob. IV. Caſe 6 and 7. The Legs given; to find the An; 
and Hypotenuſe. 8 4 


Examp. In the Right-angle Triangle ABC. Plate 2. Fig. 4 


AB 98 . {Angle BAC or ACB _ 
The Leg 150 go CLeag, wen: 7K 38 1 
This Triangle is made by Prob. 13 of Geometry. 
1. Make the Leg AB Radius, and the Proportion (b 
Axiom 1. and Note 2.) is thus; 
As the Leg AB, is to Radius; ſo is the Leg BC, to ti 
Tangent of the Angle BAC. Or thus, 
Leg AB + Leg BC: : Radius T. BAC, 
98 Leag. -» 69 Leag. : T. 45d. T. 35d. ogm. which 
Subtract from ——— —— god. oom. 


7—— 


The Remainder is —— —— $54d. 51m. the Ang 
 ACB, by the gth of Section 1. of this Chapter, in Page 3; 
And if the Leg BC be made Radius, the Proportion is thus; 
BC +: _ : Radius :: T. ACB, 1 

a ag. 98 Leag.: : T. 45d. ++ T. 54d. 51m. as before, 
| hich being ſubtracted from go, leaveth 35d. ogm. fa 
the Angle BAC. Either of theſe Proportions is ſufficient to fin 
both Angles. * . qu 
2. The Hypotenuſe AC may be found (by the 2d Caſe) ſe- 
yeral Ways, > by | 
Firſt 
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R Making the Hypotenuſe AC Radius; thus, 
: 43 — : : Radius ++ Hypotenuſe AC. 
idly, making the Leg AB Radius, thus, 
; . 50 : Sec. BAC -- Hypotenuſe AC. 
p irdlys making the Leg BC Radius ; thus, 
- 2 AB © : Sec. ACB . Hypotenuſe AC. 
\cſe 6 Proportions, if the Learner works them, he'll find 
W all to produce Leagues 119.8 for the Hypotenuſe AC. 


te; The sta and 7th Cafes may be perform'd by the 47th 
ſition of the Fir Book of Euclide's Elements, which proves 
uare of the Hypotenuſe, is equal to the Sum of the Squares 
Wc two Legs; Therefore, 


By Natural Arithmetie, Extracting the Square Root; the 
s are theſe, 

, In the 5th Caſe to find a Leg; when the Hypotenuſe, 
Pne Leg is given; Thus, 

e Square Root of the Difference of the Squares of the Hy- 
zuſe and one Leg, is the other Leg. 

ondly, In the 7th Caſe to find the Hypotenuſe, when both 
egs are given; thus, 

e Square Root of the Sum of the Squares of both Legs, is 


ypotenuſo. | 


By Logarithms in theſe two Rules following. 
Rule. When the Hypotenuſe, and one . is given, to 
he other Log; thus, ä 

f the Sum of the Logarithms of the Sum, and Difference 
e Hypotenuſe, and given CLeg; is the Logarithm of the 
equired.. | 

ond Rule. When both Legs are given, to find the Hy- 
uſe, it is thus, = 

m the double Logarithm of the greater Leg, ſubtract the 
ichm of the leſſer Leg; the abſolute Number anſwering to 
do the leſſer Leg; half the Sum of the Logarithms of 
y and leſſer Leg, is the Logarithm of the Hypotenuſe 


* 


Exam. 
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Example 1. The Hypotenuſe AC 121 Leagues, and th 
AB 69 Leagues: What is the Leg BC by the Square 


Flypetenuſe 2. — 8 121 And Leg AB 
121 


121 
242 
121 Sguare of ABIS 


Square of AC is 14641 
| Square of AB is ——— —ü—Ejĩ4ͤj 4761 
Diff. of the Squares is —. 988099. 30 is the Le | 
A 
189)1780 
1701 
— 
1983) 7900 
3949 
19869) 195100 
178821 


— u —— — 
- 


Remainder is — 16279 
So that the Leg BC is Leagues 99.39 Parts of 100 


By Logarithms, thus. 
The Hypotenuſe AC —— 121 Leagues. 
The given Leg AB . 6g Leagues. 


AA — ö 


N Sum of AC and aB 190 its Logarithm is 2.2/8 
Difference of AC and AB 52 its Logarithm is 1. 7 
The Sum of the Lagarithm is — 2 
The half Sum of theſe Logarithms 1.97 

| _ Whoſe abſolute Number is 99.39; that is, Leagues . 
Parts of 100 is the Leg BC, the ſame as before. 


Example 2. The Leg AB is 98 Miles, and the Leg . 
Miles given: What is the Hypotenuſe AC ? by the Sguar "ll 


g 
; 
u. Plane Trigonometry Oblique. 
4 | Leg AB ——— $8. And Leg BC —— 69 
= 
: 
; 


of AB is ——9604 Square of BC 4761 

Wc of BC is W 

f che Squares is 12 5119.8 that is 119 Leagues 21 
| is the Hypotenuſe * 


1 


2388)20400 © 
109104 
-— 1296 


ainder is 


1 By Logarithms, thus, 

e greater Leg AB 98, its Logarithm. i s 7 991226 
tiply its Logarithm by I; 
Double __— of the Leg AB in ann n—_ — 81452 
leſſer Leg BC 69 Miles, its Logarithm i 1 8388 849 


lute Number 139.2 anſwering the Logar. — 2 — 


m ĩs- 208.2 its Logarithm is 81 
he leſſer Leg BC 69 Miles, its Logarithm is 1. = 14328049 


he Sum of the two laſt Logarithms j 3 4.157330 
he half is the Logarithm of AC 119 18 required 2.078665 - 


jon III. Three other Axioms, with the ſix Caſes of Oblique 
Plane Triangles thereunto belonging. 


th 

8” 2. IN. all Plane Triangles, the Sides are in ſuch Propor- 

| tion one to another, as are the Sines of their op- 

e Angles. That is, 

" Fr e Sine of any one Angle, is to its oppoſite Side ; foi is 

i dne of any other Angle, to its oppoſite Side. 

Au a fide, is to the Sine of its oppoſite Angle: ſo is a Side, 

dine of its oppoſite Angle. 

N,; To find a Side, "ax 4 with an Angle; ao: an 
* begin with a Side. From 


| 
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From this Axiom are drawn the Proportions for the } ae 7 [ 
Second, and Third Caſes following. n 
in I 


Prob. V. Caſe 1. Of Obliquangles. Two Angles, and on n 
given; to find either of the other ſides. 


Example. In the Oblique Triangle BDC. = % 6 


BDC 101d. 25m. 
he 2 4 CBD 44d. 42m. Ke ö Side == & 
Side BC 76 Yards Y CBD S 
This Triangle is made by Prob. 14. of Geometry, in Þ 
18 and 19. 
I. The Proportion according to the Second Axiom for | 
ing the Side CD, is this ; 
As the Sine of the Angle BDC, is to the Side BC; fo is 
Sine of the Angle CBD, to the required Side CD. Or t 
S. BDC: Side BC: 8. CBD -- Side CD required. 
S. 101d. 25m. +: 76 Yards : : 8. 44d. 42m. Yds. 54.53 Te 
180d. oom. 


8. 8d. 35m. | : 
ote; The Sine of 101d. 25m. is found by ſubtraQtin 
from 180d. according to Chapter 1. Section 2. Propoſitin 
Of the Uſes of the Tables of Sines, Tangents, &c. in Pag. * 
2. To ind the Side 95 the een! is, r 
S8. BDC Side BC: : S. BCD Side BD. ; 
8 101d. 25m. ++ 76 Yards : 2 8. 33d. 53m. . . Yds, 4 23 Ten 
180d. oom. 


— — — — 


8. 78d. 35m. 


- 
1 
= 
4 
. 
5 


by 


Problem. VI. Caſe 2 and 3. Of 3041-9, apo 
Two Sides, and ons Angle oppoſite to one 13 given; 
the other pe. tte Angle, and the Third 8 ide. 


Narr; The given Angle Obtuſe, the Angle fought 3 is Acut ; 
7... when the given Angle is Acute, and oppoſite to the le 
given Side, then the required Angle is doubtful, whether Acu 
or Obtuſe, and ought to be determined before the Gp 
Rn" In the * Triangle BCD, Plate 2. Fig. 6. 


8 
1 
8 ; . 
, » a 
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þ "BC 106 Angle BDC Obtuſe, ; 
bB 6 55 Yards dee. and the a req. 
BCD 31d. 40m. Side CD 


riangle is made by Prob. 15. of Geometry, in Page 19. 
1. For the Angle BDC the Proportion is, 

the Side BD, is to the Sine of the Angle BCD; fo is the 

PC, to the Sine of the Angle BDC required. Or thus, 

5.8. BCD: : Side BC S. BDC. 

ds S. 31d. 49m. : : 106 Yards-+S. 59d. 17m. which 

Subtract from — — 180d. oom. 


Remainder is the Angle BDC 120d. 43m. 

e; The Proportion produceth 59d. 17m. for the re- 
Angle : But being Obtuſe, you muſt take it's Supplement 
Wd. viz. 120d. 43m. as above is done. 

Find the third Angle by the gth of Section 1. of this Chap- 
Page 35. then you may find the Side CD by the Firſt Caſe. 

Wis Caſe hath been omitted by moſt, the Reaſon (I ſuppoſe) 
doubtfulneſs of the required Angle ; but if determined 
8 c) to be either Acute or Obtuſe, the third Side is limited, 

When may be a Caſe as well as any other ; and the Propor- 
may be, | 

BC Side BD : : S. CBD Side CD. 

ind. 49m. -+ 65 Yards : : S. 27d. 28m. . Yds. 56.88. Or, 
tin >- BDC -- Side BC: :S. CBD. . Side CD. 

4. 43m. ++ 106 Yds. : : S. 27d. 28m. Yds. 56.88 Tenths, 


Wore. 


P25 TS > BR. — 2 8 E * 


en .IN all Plane Triangles; as the Sum of two Sides, is to 
their Difference; ſo is the Tangent of the Half- Sum 
Wir two oppoſite Angles, to the Tangent of the half Dif- 
We of the two unknown Angles. Then, 
| the half Difference of the Angles to their half Sum, finds 
eater Angle; and ſubtract the half Difference from the 
um, finds the leſſer Angle. 


VII. Caſe 4. and 5. Two Sides, and their contained Angle 
n; to find either of the other Angles, and the third Side. 


Acut : ; 

c lil xe In the Oblique Triangle BCD. Plate 2. Fig. 7. 

Ac BC 109 (Lea Anole 4 BDC or 0 

ion BD 76 S Sojiven: 8s J BCD and > req. 
6.9 CBD 3 zom. | Se CD; -:.-.- = 


5 Triadgle is made by Prob. 16. of Geometry, in Page 19. 


1. For 
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1. For the Angles BDC, and BCD, the Operation is, % 
$74: $30 109 he hs Angles 180d. 
, 76/SubtraGt the given Angle CBD — 101d. 


Sum of Sides 18: 35 Sum is 780” 

Their Diff. e Angles J haf Sum is 30d. 

Then, As — Sum of the Sides BC and BD, is to thei 

ference ; ſo is the Tangent of half the Sum of the Angles] 

and BCD, to the Tangent of half their Difference. Ort 

1 Diff. BC & BD: : T. 1 466. f. A 

I Leagues : : T. 15m d. 
Th: half Diff. of the Angles —— a 17 — 

* 1. 505 il 


| 


Added, is the greater Angle 


Subtracted, is the leſſer Angle —— 2 58m. BCD 
2. The Proportion for 2 Side CD, by the Firſt C 


Oblique Triangles) may be this: 
S. BCD .. Side BD: : S. - Side CD. 


8. Zod. 58m. . 76 Leag. :: S. 101d. 30m. Leag. 144-7 U 


Axiom 4. F om the Half Sum of the three Sides, ſubtrad 
Side (but firſt that Side oppoſite to the An 
quired, then the reſt) ſeverally, noting the Remainders. 
As the Product of the Half Sum of the Sides, and Fir 
mainder, is to the Product of the other TWO Remaindn 
is the Square of Radius, to the Square of the Tangent of k 
Angle oppolite to that Firſt Remainder. 


Prob. 8. Caſe 6. Three Sides given; to find an Angl: 
Example. In the Triangle BCD. Plate 2. Fig. 8. 


_ ww a2. = — 1 . = 0 I 8 RE ** o 1 L200 * => * © 8 r 4 * 1 4 > y PO - — ; * 2 
wy | c 
- 8 © * — 2 "1? _ 6 4 
" WE. * > . — % * = 


( BC 105 52 BDC |} 
The — BD 8 5 Feet given : Angled BCD jo. 
CD CBD 


This Triangle is * 8 by Prob. 17. of Geometry, in P. 19 

The Operation for the — BD is feet. 

4 5 BC 105[The half 120. co. ar. 7.01 
1 


— 85 The Firſt — 70. co. ar. 8. 
50 35 * 1. 
Sum of Fides 240 e L a5 1. 
: their Sum I2 7 18.7 7 
From + Sum 7eTangent — 14d. 02m. — 7 Sum 9. 
35 | 
15 


Sub. each fide 35 Dou dle 14d. 02m. oam. 
there remains. Producethy — 28d. 04m. 04m. the age C 


— 


ay 4 WL: Plane Trigonemetry Obligne. 47 
„. iam finds an Angle at one Operation, yet not being 


d. able to the inftrumental way of working Proportions, 
d. Wave this fourth Axiom in other Terms; which finds an 
d. at two Proportions, and may be wrought both Inſtru- 
00 ly and Lo ithmetically. a ; 

heit zom 4. Uſeful, when three Sides of a Triangle are given; 


| an Angle. 

the longeſt Side, is to the Sum of the two ſhorteſt ; ſo is 
Difference of the two ſhorteſt, to the Difference of the 
2nts of the Baſe or longeſt Side. 

fe; Let fall a Perpendicular (from the Angle oppoſite) to 
mgeſt Side, which divideth it into two Segments; and the 
e Triaugle into two Ri Ns 

in the aforeſaid Triangle BCD. Plate 2. Fig. 8. 

fall the Perpendicular DA, which makes the Segments of 
baſe to be BA, and AC, and the two R:1ght- Angled-Triangles 
and CAD, and the Difference of the Segments BE. 

To find BC the Difference of the Segments of the Baſe. 


e Sides -—— - — 
Ang 0 ded, is the Sum of the two ſhorteſt Sides — 135 Feet. 
Fi Pubtracted is their Difference 7 * Feet. 
nde en, as the Side BC, is to the Sum of BD and CD; fo is 


itference of BD and CD, to BE the Difference of the 
Went BA and AC. Or thus. 

WC -- SBD & CD:: Diff. BD & CD. BE the Diff of Seg. 
eet..135 : : Feet · 45 Feet. 

e Side BC 105 Feet. 

Segments BE 45 Feet 


d is 150 .  F 75 BA the greater Seg- 
ated is 60 die r 1 30 AC the leſſer ment. 
The Angles BCD or CBD, may be found by the 4th Caſe 
ght- Angle-Triangles, in Page 39. Thus, | 

Wot. BD. Radius:: Leg. AB ++ S.ADB. 

Feet · S. god. : : 75 Feet ++ S. 61d. 56m. I 
hich ſubtracted from god. om. ; 
mainder is the Angle CBD — 28d. 04m. as before. 


much for Plane Triangles; and to compleat Trigons- 
= 3pheric ſhould. be next. But I count the Application 
is before the Dellrine of that, moſt conduciþle to 


the 
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the Learner's Proficiency : Therefore will deſcend to vel 
ceſſary Uſes of Plane Trigonometry in Plane and Meng 
Sailing, which will make way for Spheric Trigonometry, 


Mn _Y a 


CHAP. III. Plane Trigonometry applied in 
lems of Sailing by the Plane ING? commonly i 
Plane-Sailing. 

AN D that ws may be wanting to the Accomplig d 5 

of Navigation, I will begin with the Julian Kalendr Me 
then the Uſe of bf the Plane-Chart, before I apply Plane Trill 
metry to Plane-Sailing. wh 

Section I. The common Notes of the Julian Kalendar; to * 
the Prime, Epact, Dominical Letter, Eaſter Day, the MA 6 7 
Age, Southing, and time of High- water. it 

Problem I, To find the Golden Number, Cycle of the Su, 4 

Roman Indiction. . 

Definitions, 1. P HE Golden Number or Prime, is a Ci 5 0 

Revolution of 19 Years ; in which y 
of time (it has been ſuppoſed) the Sun and Moon finiſh al 

Variety of Aſpects. 1 
2. The Cycle, or Circle of the Sun, maketh its Revolui# 1 

28 Years; in which time all the Variety of Dominical L:wt - 

and Leap-Years expire, and the 2gth Year the Circle Mea 

again; which Number ſerves to find the Dominical LetiM 
any Year, paſt, preſent, or to come. 

» Roman Indiction conſiſteth of 15 Years; for once i 1 
Vears the ſubdu d Nations were to pay Tribute to the Rom 
a thing now out of ' Uſe with us. ˖ 

=: 

The Rule cut of Mr. Strect's Memorial Verſes on the Eccl/ 

and Civil Kalendar. > rt 


When 1, 9, 3, to the Year hath added been; | 
Divide by 19, 28, 15. = 
Example. I would know the Golden Number, Cycle « 
Sun, and Roman Indiction for the Year 1752. | 
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ip. 

the The Operation. 

CIC ear 1752 1752— — — 752 

"— — g 3 
is 1753 —— — 17601 —— — — 1755 

1 9—— 092 28) — — (62 15) (117 

| | 43 5 . 87 py Bo he 

' (5) (25) — 


O 
iſ i | » Golden Number 5 
„e Y car 1752 Cycle of the Sun iS<25 
wo Roman Indiction 15 


N Problem II. To find the Epact for any Year. 
: finition, The Epact is 11 Days the Year of the Moon 
K th of the Sun's Year; The Lunar being 354 Days, and 
1 olar-Lear, 365 Days. 

e; The Epact never exceedeth 29, and alters every Year 
Wand is uſed to find the Moon's Age, and Eaſter-Day. 

"So, Note, The Prime changeth the Firſt of January, but 
bad the Fir/? of March. The Rule is. 

= Find the Golden Number, by Prob. 1. 

Divide the Golden Number by 3, and note the Remainder. 

= Multiply the Remainder by 10, and note the Product. 

To that Product add the Golden Number; the Sum (if it 
Weds not 30) is the Epact; but if it doth, ſubtract 30 there- 
mand the Remainder is the Epact. 


ample, For the Year 1752: I demand the Epact? 

o the Year 1752 add 1, and the Sum is 1753, which di- 
by 19, and the Quotient is 92, and the Remainder is 5 
What the Golden Number is 5, which divide by 3, the 
cnt is I. 

Wind the Remainder is 2; which Multiply by 10, is 20, to 
WE" add the Golden Number 5, the Sum is 25, the Epact for 


WW car 1752. 
of | 


* 


* 
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Problem III. To know if it be Biſſextile or Leap-Vear. q 


Definition. Leap - Year is every Fourth Year, and fo q 1 
from i its leaping a Day more that Year, than in a cemmon \a 
for in the common Year, any hx'd day of the Month chard | ; 
ſucceſlively the my of the Week, but in the Leap-Year, it i 
or leaps over one 1 

Note, The Common Year hath 365 Days in it, but 188 
Year 366, and then February hath 29 Days, which in Co YH 
Years hath but 28 Days. 4 
The Rule. Divide 2 Year by 4, what's left ſhall be, 

For Leap-Year ©, for paſt 1, 2, or 3. the F! 

Example. The Yeolr 17523; What is it, a Common Yeuſſ 
Leap-Year. 0 f 

N Quotient, and Remainder is o; ſo d . 

(o Year 1752 is Leap-Year. * 


Problem IV. To find the Dominical Letter for any Year. 2 | 


Definition 1. The Week Days in Kalenders, or Alma. 
are expreſſed by the firſt ſeven Letters of the Alphabet, and T 
of them is a Dominical Letter. 4 

2. Dominical Letter, or Lord's-Day Letter, is that v 7 a 
ſtands for it, commonly called Sunday. Y 

The Rule. Divide the Year, its 4th, and 4, by 7; # 

What's left, ſubtra&t from 7, the Letter's given 8 

Note 1. When it's Leap-Year, there are two Dominical i 
ters; one ſerves to the cloſe of February, the other from th N 
to the Lear 's-end. = 

2. The Dominical Letter goeth backward in a common f f 
one Letter, but in Leap-Vear two Letters. p 

3- The Leap-Year having two Dominical Letters, iti 
latter of them that this Rule finds. 1 


' Examp. For the Year 1752: I demand the Dominical Lo 1 


by. 


e! 
1 


The Operation. 
The given Year (by Problem 3. ) is a Er 


It's fourth part is ——- * 
To it add — — ——— . — ji” a 
The QUIN . —ͤ˖„ 4 4 
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D, 
„ 2194031 uotient, and Remainder is 3; which 
: 7) Pa . — from 7, reſt 4 for the Doctiniead 
0 « Letter; that is D; but the Year 1752 
nh being Leap-Year hath two Dominical Let- 
I ; ters, which are ED. 

lem. V. By the 19 Epacts; to find Eafter-Limit, from the 
: beginning of March incluſive. 


L W-frnitions 1. Eaſter-Limit, is the 14th Day of the Paſchal 
N Moon (or the New-Moon neareſt the Vernal-Equinox) after 
= Firſt of March. 

. Wy Vernal Equinox, is ſuppoſed to be fixed to the 21ſt 
arch. 

. £4/ter-Day, is the Sunday after the 14th Day of the 
hal New-Moon ; and is never'before the 22d Day of March, 
nen after the 25th Day of April. 

ar. 7 The Rule. 

. Find the Epact by Problem 2 

nag a. The Epacts take from 47, but two, 

Nd The greateſt take from 77, 'twill do. 


Example. I demand Eaſter-Limit, for the Year 1752 ? 
; | The Operation. 
=. Epact for the Year 1752 (by Problem 2.) is 2 


ich ſubtract from. —.—.— 47 
—— 


WIR cmainder is Eaſter-Limit from the iſt of March 22 Days, 
che 22d Day of March for the Year 1752. 


Problem VI. To find Eaſter-Day for any Year. 


Definition. Eaſter-Day, is next Sunday after Eaſter Limit, or 
> 14th Day of the Paſchal New-Moon. 
Note; Eafter-Day is not leſs that 22 Days, nor more than 
Days from the . irſt of March. | 


Se. — a a "2 
„„ 


Mn 


The Rule. 2} 4 * 2 
. Find the Dominica! Letter by Problem 4. 
2. And Eaſter-Limit by the laſt Problem. „ 


3. The Letter more by 4, from Limit take; 
What's left from W * 7's, ſhall Eaſter make. 
3 | 


Example, 


1 

'S 4 
i 
| | 


- K — — — — * 
_ — pp IP On 
— , T 
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Example. For the Year 1752, I demand Eafter-Day 1 


: The Operation. 1 y | N 
Dominical Letter (by Prob. 4.) is ED, or — 


The Sum i 18s —ñ 3 2 9 | 
Which ſubtract from Eaſter Lane (found by Pr a." x 6.) 3 


he 
Remainder is _ — — . 
Which ſubtract from neareſt 75, == — — Ti. 

_ | 1119 
Remainder is — — — — . 


Which added to Zafter Limit 22, Sum is Eaſter-Day, the "Sr ; 
of March, for the Year 17 52. In 


Problem VII. To find the Moon's Age. 
Definition. The Moon's Age is, how many Days are paſt 5 
the Day of her Change, which Age never exceeds 30 Days. 7: 2 
The Rule, 1. Find the Epact by Problem the 2d. i =, 

2. To the Epact add the Day of the Month, and the Na 
ber of the Month; the Sum if it exceeds not 30, is her ff 
but if it doth, ſubtract 30 as oft as you can, and the Ren Full 
der is her Age. tha 


Note, The Numbers of the Months are theſe, 
January, February, March, April, May, June, 


O 2, I, 2, 35⁵ 45 1 | 4 
July, Auguſt, September, O vs November, December. . 
52 8, 10, 10, at” 
Example. The 21ſt of May 17 52, demand the Moon's A ip 
=_ 
The (Iperation. F 
The Epact (by Prob. 2.) for the Year 1752 is —— —— 25 
To it add the Day of the Month — 21 7 
And the Month AJay's Number is — 3 
The Sum is — — — 49 4 
Which being more than 30 by — 1999 a 


is the Moon's Age required. 


Problem VIII. To find the Moon's Southing. 

Definition. The Moon's Southing, is the time of her coming 
or upon the Meridian; which from the New Moon to her 1 
3s after Noon, but from the Full to the Change, is before No 
ſt 


II. Moon Southing. 33 


; * Rule. 1. Find the Moon's Age by the laſt Problem. 
M.ultiply her Age by 4, and divide the Product by 5; the 
Wicnt is Hours, and the Remainder is ſo many times 12 
Wtcs of an Hour, and both is her Southing. | 

ample, The 21ſt of May, 1752; I demand the Moon's 
ing ! 

| , The Operation. 

ee Moon's Age (by Prob. 7.) is X 19 Days 
ultiply by — 4 


— — — ↄꝓ — — 


He Product isäxͤkmĩ—᷑ui 
at divided by 5, the Quotient is 15 Hours, and the Re- 
ecru is 1 which makes 12 Minutes; ſo that the Moon's 
ling is 15 Hours 12 Minutes, Afternoon, that is, 12 
Notes after 3 in the Morning, the Moon cometh to the 
Nidian. 


;. ob. IX. 77 find the time o = Sea, or high Water at any 
8 80 Place. 

Neale. 1. Find the Moon's Southing by the laſt Problem. 
o the Southing, add the Point of the Compaſs making 
maß Sca, (on the Full and Change Day) for the Place propoſed; 
= Sum is the Time of Full Sea, or High-water. 

orte; The Point of the Compaſs making Full Sea on the 
Fi and Change Day, may be found (in the Tide-Table) in 
= Marinr's-Kalendar. 

ramp. The 21ſt of May, 1752; I demand the time of 
ep -water at London? 


A 3 The Operation. The Moon's Southing (by Prob. 8.) for the 


t of May, 1752, is > 3h. 12m. Morning. 
it add London SW, and NE. Zh. oom. 


. 
— — ͤ — 
* 


- Sum is time of High-water —— —— 6h. 12m. Morning. 


FR Set. II. The Uſe of the Plane-Chart, or Plot. 


s requiſite to underſtand the Plane-Chart before the Caſes | 
of Plane-Sailing ; For it conduces much to the knowledge 
reof: And for the better underſtanding of it, mind theſe 
owin 
_-fnitios. 1. The Plane-Chart ſuppoſeth the Earth and 
_ make one Flat Superficies, or Long-ſquare ; in which the 
eridians are Parallel, and the Degrees of Latitude and Lon- 
D 3 gitude 


1 
1 
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gitude, equal in all Places; which is only true in the Equato Wa 
2. The Equator, is a Line drawn Eaſt and Weſt, and i; 
degrees diſtant from each Pole: From it Latitude beginneth, nn 
in it Longitude is counted. : 
3. The Poles are two oppoſite Points, one called the North 
the other the South Pole; and lie North and South from Al 
other; at them is the greateſt Latitude go Degrees. - a 
4. The Meridians, are Lines (in this Chart) parallel to 
other, and perpendicular to the Equator, and lie North 
South; on which are counted the Degrees of Latitude. 1 
5. Parallels of Latitude, are Lines parallel to the E qu 
and lie Eaſt and Weſt. 1 
6. Latitude, is the Breadth, or Diſtance of any Parall:| a ? 
Latitude from the Equator ; from whence it's counted it 
ways to each Pole, ending in go Degrees, the greateſt Latituh 
7. North Latitude, is on that fide of the Equator towards! 4j 8 
North Pole; and South Latitude towards the South Pole. 
8. Difference of Latitude, is the Breadth, or neareſt Diſtu 1 
of any two Parallels of Latitude; and ſheweth how far b 
Place lies to the Northward, or Southward of the other; 
never exceedeth 180 Degrees. | F 
. Longitude (in the Plane Chart) is reckon'd on any Pai 
of T and encreaſeth to the Eaſtward, till * end in i 
Degrees, the greateſt Longitude. . an 
10. Difference of Longitude, Meridian-Diſtance, and Dera 
ture from the Meridian, ſignify (in the Plane Chart) one ui 
the ſame thing, and is the neareſt Diſtance of any two Meridia 
it ſheweth how far one Place is to the Eaſtward, or Weſtwill 
of another, . 8 


The Uſe of the Plane-Chart. 
Prob. 1. To find the Latitude of any Place in the Chart. 


Rule 1. Take the neareſt Diſtance of the Place to any Paral4i 


or Eaſt and Weſt Line, I 

2. Lay that Diſtance on the graduated Meridian, ſetting of 
Foot of the Compaſſes in the ſaid Parallel, and turning the ot 
Foot the ſame way, the propoſed Place lieth from it; UM 
laſt Foot ſheweth the Latitude required. | | | 


| 
Ex: vill f 


. The Uſe of the Plane Chart. £5 


2:7 %. What Latitude doth the Lizard in England lie in? 
d WT ake the neareſt Diſtance from the Lizard to any Parallel, 

and Weſt Line. | 
y that Diſtance (on the graduated Meridian) from the 
AF .rallel, and the moveable Foot ſheweth 50 Degrees, the 
nee cf the Lizard; and it is North Latitude, becauſe 
WS ward of the Equator : Do fo for any other Place. 


1 2. To find the Courſe, or Bearing of one Place from another. 
| 'The Rule is, 


4 Lay a Ruler on the two Places given; and take the near- 
iſtance from the Center of any Compaſs to the Ruler's 


tut - 

d; 4 Slide the Compaſſes, (being at that Diftance) with one 
BS cloſe to the Ruler, and the other Foot perpendicular to 

nd 1 ſo doing the perpendicular Foot points out (among the 

r bllines) the Courſe, or Bearing of the propoſed Places, from 

er; WE another. 

Example. I demand the Courſe from the Lizard in England, 

ee Iſland of Barbados. 

Laying a Ruler's Edge on the Lizard and Barbados, take 

[neareſt Diſtance from the Center of a Compaſs to the edge 

e Ruler. 

Slide the Compaſſes along by the Ruler, keeping one Foot 

pendicular to it, and it ſheweth (among the Rumbs) the 

rſe to be SW, 1 W. neareſt, from the Lizard to the Iſland 

Barbadoes ; the oppoſite Point (viz.) NE + E. is the Courſe 

the Iſland Barbadoes to the Lizard. 


ar 
wil 


Problem 3. To find the Diſtance of one Place from another. 


T be Rule. Extend the Compaſſes from one Place to another. 
eaſure that Diſtance on a Scale of Leagues, or on the 

duated Meridian; the firſt ſheweth the Diſtance in Leagues; 
latter in Degrees. This is ſo eaſy, it needs no Example. 


=. 
_ SS. N ITE »& * = 12" 3 2 8 a 


blem 4. To find the Departure, or Meridional Diſtance between 
| any two Places in the Chart. 


"+ The Rule, Take the neareſt Diſtance from one of the given 
es, to ary Meridian. 
: | D 4 | 2. The ; 
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Nature, whether to the Eaſtward or Weſtward) from the P. 
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2. The Compaſſes wy kept at that Diſtance, move WA 
Perpendicular along that Meridian, till you bring both Fe 
the Compaſſes into the Parallel of the other Place, there {at 
Compaſles. = 
3. The Diſtance from the Perpendicular Foot, to the oth: WB 
poſed Place, being meaſured on the Graduated Meridia, 
on the Scale of Leagues, giveth the Meridional Diftunce requii 


Example. I demand the Meridional Diſtance betwecn Wi 
Lizard and Cape Fine/terre? we 

1. Take the neareſt Diſtance from the Lixard to a Mer 
and ſlide the Compaſſes with one Foot on it, and the other 
pendicular, till both Feet come to the Parallel of Cape Tini 

2. Then the Diſtance from the Perpendicular Foot, to 
Finiſterre, being meaſured on the Meridian, is 3 Degrees 
Minutes, or 66 Leagues, which is the Meridional Diſtance, MW 
theweth Cape Fini/erre is 66 Leagues to the Weſtward of WW 
Meridian of the Lizard, and conſequently the Lizard lis WW 
Leagues to the Eaſtward of the Meridian of Cape Fini/terre. 


©! 


Problem 5. The Latitude a Ship is in, and her Meridional | 
tance given ; to find in the Chart where the Ship is. | 


The Rule. 1. Lay off the Mertdional Diſtance (according u 


DS SS Ss = WS 2+ p< ZS 5”. 4 


it's counted from; and then the neareſt Diſtance from that, 
any Meridian, muſt be kept in one pair of Compaſſes. 

2. With another pair of Compaſſes, take the neareſt Diſtai 
of the Latitude, from any Parallel, or Eaſt and Weft Line. 

3. Then move both pair of Compaſſes Perpendicular, one. 
the Meridian, the other on the Parallel, *till both Pependicul 
Feet meet, and there is the Place in the Chart repreſeniing 
Place the Ship is in. 


Sect. III. Plane Trigonometry applied in Plane-Sailing. 
Deſiu- AJ Avigation, is the guiding or directing a Ship (thr 
tion. I. the Ocean) from one Place to another; it's divide 
into two Generals; Domeſtic and Remote. 7 

2. Domeſtic, or Home Navigation, is Coaſting or Sai 
along ſhore ; in which the Mariners Compaſs, and Lead, . 
the chief Inſtruments. 95 5 
| E 3. I | 3. Rem 


a. 


Plane Sailing. 57 


| ; mote, (which more properly bears the Name of Navi- 
is the conducting a Ship to any Port, and the finding 
atitude and Longitude ſhe is in, at any time; in the 


* i > of which, the Mariners have theſe helps, the Compaſs, 
and the Latitude. | 


hc Compaſs, is a Circle divided into 4 Quadrants, Quar- 
principal Points; Eaſt, Weſt, North, and South; each 
into 8 equal Parts, being in all 32 Rumbs, or Points, 
n zoure 16. of Plate 2. So that ſteering by the Compaſs 
al Wadc, and duly rectified) is known how, or which way 
y 5; to a ſmall matter. 


be Log-line, (truly marked, or ſome other good way) 
ackrument whereby the Mariners meaſure the Ship's 


"i 


, or Day. 

„Each Knot in the Log-line ought to be 50 Feet from 
her, and not 42 Feet, or 7 Fathom; an Error too fre- 
among the Engliſh Navigators, and long ſince refuted by 


= 


vb ar e ſailed, in Minutes, Miles, or Leagues, every Hour, 


1 


17. orwood in his Seaman's Practice. 


thr 


vide 


lin 


, a 


RR Ga . ZS 7. 


© the balf Minute Glaſs, uſed with the Log: line, ought to 
waly 30 Seconds of Time, and not 25 or 26 Seconds, as 
made now, which are ſo called. 

he Third Help, is the Knowledge of the Latit1de from 
te he fails, to which he is bound, aid where the Ship is at 
ime; this is attained by Cœleſtial Obſervation (at Sea with 
rant or Foreſtaff) taking the Sun, or Stat's Meridional 
le. 

„any two of theſe three Things exactly known, the 
ptor comes to know at any time, where he is, how far 
h run, and how far he is yet to run, which way, or upon 
Point of the Compaſs he is to ſteer ; and all this by Trigo- 

„in the three Kinds, vix. 
ne- Sailing, Wrighbi's-Sailing, and Circle-Sailing; as ſhall be 
| in order: And firſt of Plane-Sailing, in which take theſe 
Peneral Rules following. 

1. That 20 Leagues being equal to 69 Miles, or Mi- 

is alſo equal to one Degree of Latitude. 5 

Note, One of theſe Miles or Minutes containeth 60090 
and is greater than a Statute or common Mile, which is 
doo Feet; of which about 69 1 Miles make a Degree; 
BS in the Practice of Navigation, 60 are counted to a 
e on the Meridian, or any great Circle. | | 
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I The Firſt Part of Plane Sailing is contained in the fix! | 
lems, or Caſes following. 


\ 
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2. General Rule. To find the Difference of Latitude, 
the Latitudes of two Places are given. WH 
The La-) both or both ſubtract ) a 
titudes 3 one © North I the 1 South 5 add 1 | 
the difference of Latitude. oy” "1 
3. General Rule. To find the Latitude the Ship is in, WW 
the Latitude failed from, and the difference of Latitude is 
for theſe are the two following Caſes. ; 


Caſe J. 
North > Latitude failing to the 4 9h N ward, the WY 
South 8 J South 5 me ns 
Latitude increaſeth, add. 
Caſe II. g. 
1 8 = 
In ; _ I Latitude failing to the _ © ward, the . I 
Latitude decreaſeth, ſubtract. a 
And here Note, When the Latitude decreaſeth, and theo 


ference of Latitude is greater than the Latitude failed fro 
Ship hath croſſed the Equator, and changed her Latitude; 
from North into South, or South into North. 

4. General Rule. The Sum of the three Angles of ever Wl 
Triangle, is equal to 16 Points of the Compaſs : For, 


r Point -11d. 15m. | 
* ; 02 

55 pn of the Compaſs is equal od o- Degrees. 

320 360 Q 


5. General Rule. If a Ship fails Eaſt or Weſt, ſhe keeps Wl 
fame Latitude; and if a Ship fails North or South, ſhe k 
the ſame Longitude. 18 
Note, Plane Sailing is divided into three Parts, viz. i 
1. In a Right-Angle- Triangle, relating to a ſingle Coui 
which are Six Caſes. 
2. In a Right-Angle-Triangle, relating to ſeveral Cl 
called a Traverſe. ; 
+ In an Oblique Triangle, in which are but four Caſs ll 
e Rf ; 


tude of various Queſtions. 


. Plane Sailing, the fir Part. 59 


„cafe r. Courſe, and Diſtance ſailed given; to find the 
%% Latitude, and the Departure from the Meridian. 


Exa ple. Admit a Ship runs 496 Minutes SW. by W. from 
4 in 50d. oom. North Latitude: I demand the Latitude 
and how far ſhe is departed from the Meridian? 
, That in all Problems of Navigation, make the 
ad of the Book, or Slate, to be the North; then the 
and is the Eaſt, the Left-hand the. Welt, and the lower 
he South. Then, 3 


To delincate this Problem by the Plane-Scale. 


raw the Meridian AB (Plate 2. Fig. q.) towards the 
and, when the Courſe is Weſterly, but when Eaſterly 
_ the Left hand; and put A at the upper End when the 
We: Southerly, but at the lower End when it's Northerly. 
ich a Chord of 60 Degrees, and one Foot on A, de- 
Arch; on that Arch lay 5 Rumbs (becauſe SW. by W. 
ints from the South) taken from the Scale of Rumbs, and 
draw the Line AC. f 
rom any Scale of equal Parts, take the Diſtance run 496 
and lay it from A to C; then A repreſents the Place 
om, C the Place the Ship is come to. | 
rom C let fall the Perpendicular CB, to cut the Meridian 
nd it's done. Then the meaſure of AB, and BC, on the 
ale of equal Parts, that AC was taken from, will ſhew 
uch the Difference of Latitude, and Departure from the 
an is, by the Plane-Scale. 
e Directions with the following Explanation being well 
red, will ſhew how to delineate, and anſwer any of the 
ſe of Plane-Sailing by the Plane Scale: Therefore I omit 
lineations in the five following Caſes ; having given ſuf- 
Directions to make any Rectangle Plane-Triangle in Pro- 
o, 11, 12, and 13 of Practical Geometry, and ſuch are 
Caſes in this Part of Plane-Sailing. ; 
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made by Prob. 10. of Geometry; in which Note; 
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This Right-Angle Triangle ABC, (Plate 2. Fig. 9-) of | 


1. Ihe Hypctenuſe AC repreſents (the Point of th: 
paſs the Ship hath ſteered, and) the Ship's Diſtance run, 
2. The Leg. AB, (the Meridian, that is, the North o 
Point of the Compaſs) the Difference of Latitude. ad 

3. The Leg BC, (the Eaſt or Weſt Point or the Compi 

a Parallel of Latitude) the Departure from the Meridian c 
4. The Angle BAC, (the Angle of) the Ships Courſe. nd. 

5. The Angle ACE, (the Abe of) the Complemen . 
Ship's Courſe. b. e 

Nete, The Angle that the Point of the Compaſs (ite: 
or upon) maketh with the Meridian, or North, and So 
of the Compaſs, is called the Angle of the Ship's Co 
tht Angle it maketh with the Eaſt, or Weſt Point, is th 
plement of the Courſe. e. 

The Courſe, in this Example being S W. by W. i 5 
from the South, or Meridian, and makes 50d. 1 Sm. T 
lement of the Colrſe i is 3 Points; that is, 33d, 45m. as Wl 
— in the Table, Intitled, A Table of the Angles which 

Rumb (or Point of the Compaſs) maketh with the Merida 1 
the end of this Book. ati 


Fer the Difference of Latitude, theſe three Prepcrtions, Wi 


Radius S. c. Courſe 2 I 
Sec. Courſe 85 Diſtance : 4 Radius Diff 
Sec. c. Courſe T. e. Courſe S 4 


All theſe three Proportions may be wrought by the 
rithms, but I only work the firſt. 


By Gunter's Scale. 


Radius Diſtance : : S. c. Courſe · Difference of Li 
S. 8 Points. 496Min. : : S. 3 Points . Min. 275.6 Te 
Latitude failed from, is 50d. Oom. No 
The Diff. of Latitude, Min. 275.6 or 04d. 36m. 


Subtract, giveth Latitude the Ship is in, 45d. 24m. Not 
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; : : | For the Departure, theſe three Proportions, VIZ. 


S. Courſe 
.- Diſtance: :<T. 92 8 Departure. 
ourſe * 3 > 
fo: The fir of theſe by Gunter's Scale, 
=... Eg 4 4 Depart. from the Meridian 
eie 496 Min. : : 8. 5 Points Minutes 412.4 Tenths. 
Pat the Departure from the Meridian is Minutes 412.4 


| nf þ which makes 6d. 52m. Meridian-Diſtance W elit. 


bs Caſe 2. Courſe and Difference of Latitude given, to find 
 Di/tance run, and the Departure from the Meridian. 


. If a Ship runneth SE by E. from 1d. 45m. North 
hy itus 2, and then (by Obſervation) is in 2d. 5om. South Lati- 
What is her Diſtance and Departure? Plate 2. Fig. 10. 
Triangle ABC may be made by Prob. 12. of Geometry. 
is Example, having Latitude the Ship failed from, and 
ee (he is in by Obſervation, there are the Latiudes of two 
given; and by the ſecond General Rule, in Page 58. the 

Wrence of Latitude is found, as followeth; 
ade ſailed from — caged 


* „ 


ade by Obſervation, is 


1d. 45m. North 
2d. 50m. South 
1 — 
b Difference of Latitude, is — — 4d. 35m. or 275 
found by multiplying by 60, the Minutes in a Degree. 
WW 1//, For the Diſtance the Proportion may be this; 
ourſe . Diff, Lat:: Radius + Diſtance. 
ints 275 Min.:: S. S Points -+ 495 Minutes. 
1 2d, For the Departure, this; 

WWourſ: -- Diff. Lat. : : S. Courſe · Departure. 
Wints -- 275 Min.:: S. 5 Points 411.6 Minutes: Or 6d. 
Waſting; that is, the ſhip is fo much to the Eaſtward of 
WE: idian of the Place ſhe failed from. | 


=, or Caſe 3. Courſe, and Departure from the Meridian 
* 1 find the Diſlance, and Difference of Latitude. 


b. If a ſhip fails NE by E. from a Port in 3d. 15m. 
Latitude, until ſhe depart her firſt Meridian 412 Min. 
nd her Diſtance, and what Latitude ſhe is in? Plate 2. 
© This Triangle may be made by Prob. 12. of ny. 
LL £7 


Problem, or Caſe 5. Diſtance and Departure given; 
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I/, For the Diſtance, the Proportion is this. 
S. Courſe ++ Departure : : Radius -- Diſtance. his T. 
S. 5 Points ++ 412 Min :: S. 8 Points ++ Min 495.5 T 
2d, For the Difference cf Latitude, ths; Wn 
S. Courſe ++ Departure : : S. c. Courſe · Diff. Latituu 
S. 5 Points ++ 412 Min.:: S. 3 Points ++ 275 Minuts 
being reduced, is 4 Degrees 35 Minutes Northing, bj 
find the Latitude the Ship is in, as here under. adi 
Latitude failed from, is — 3d. 15n. 
Difference of Latitude, is 275.3 Min. or — 4d. 35m. 
Subtract, giveth Latitude the Ship is in 1d. 20m. 
having croſs'd the Equator. 1tere!! 


£ 
1 


Porblem, or Caſe 4. Diſtance, and Difference of Latitud 
to find the Courſe, and Departure. "TP 
Example. Suppoſe a Ship fails 496 Min. between the 8 1 
and the Weſt, from a Port in 2d. 498m. South Latitu 
then by Obſervation is in 7d. 23m. South Latitude: 
Courſe hath ſhe ſteered, al what Departure hath ſhe WM; 
Plate 2. Fig. 12. This Triangle may be made by Pra 
Geometry. ; 
= the two Latitudes mentioned in this Example, 


Difference of Latitude, as followeth, 
Latitude failed from, is — 2d. 48m. 
Latitude by Obſervation, is —— 7d. 23m. 


Subtract, gives the Diff. of Latitude 4d. 35m.0 


Vt, For the Courſe, the Propartian is, 

Diſtance · Radius:: Diff. Lat. . S. c. Courſe, 
496 Min. . S. god, : : 275 Min .. S. 33d. 40m. 
Which ſubtract from god. the Remainder 56d. 20m 
"Courſe, which makes 5 Points neareſt; SW, by W. 
Ship's Courſe. 


2d, The Proportion for the Departure, ts, 
Radius +» Diſtance : : S. Courſes ++ Departure. 
S. god. +: 496 Min.:: 8. 56d. 20m. 412.8 Minutes 


Courſe, and Difference of Latitude. 
Examp. Admit a Ship fails 496 Minutes between the 
and the Weſt, from the Iſland Bermudas, in Latitude 320 
North, untit har Departure is 412 Minutes; what Wall 
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Steer'd? And what Latitude is ſhe in? Plate 2. Fig. 13. 
riangle my be made by Prob. 11. of Geometry. 
e., For the Courſe take this Proportion. 

e. Radius: : Departure ++ S. Courſe. 


u. 8. god. : : 412 min. S. 56d. 10m. N. Weſterly. 
eo 5 Points, which makes the Courſe to be NW. by W. 
bl 24, For the Difference of Latitude. 


= -- Diſtance : : S. c. Courſe -- Difference of Latitude 

SF -- 496 min.: : S. 33d. 5om. * min. or 4d. 36m, 
* 1 

ee ld from 2: 30 North. 

Wnce of Latitude 276 Minutes, or 4 : 36 Northerly 

fe the Ship is in — — 37 : o6 North. 
, Cate 6. Difference of Latitude and Departure given: 
"TD to find the Courſe, and Diſtance. : 
pl. If a Ship's Southing be 275 Minutes, and her Eaſt- 
he 2 Minutes, What is her Courſe and Diſtance ? Plate 2. 
u : This Triangle may be made by Prob. 13. of Geometry. 


e. 1/t, For the Courſe, take this Proportion. 


Diff. Lat. Departure : : Radius · T. Courſe, 
Min. 412 Min.:: T. 45d. T. 56d. 17m. South 
. or 5 Points, which makes the Courſe to be SE, by 


. > eſt. 


: 


J 
1 
; 
by 


2d, For the Diſtance, this Proportion. 
ourſe +: Departure : : Radius ++ Diſtance. 
bd. 17m. ++ 412 Min.: : S. god. ++ 495.3 Min. 

ſix preceding Problems are the common Caſes of Plane- 
; which the Learner ought to be well acquainted with: 
dr that End I here add fix more for Practice, whoſe An- 
may be found by the foregoing Rules. 
ſtion 1. A Ship in 2d. 10m. South Latitude, ſails N. by E. 
agues : What Latitude is ſhe in; and what is her Departure? 
wer. Latitule 2d. 12m. North, and Departure Leagues 
| 36 parts of a Hundred. 
ſtion 2. A Ship ſailing SSM. from a Port in 41d. zom. 
Latitude ; and then by Obſervation, the Ship is in 36d. 
North Latitude: I demand the Diſtance Run, and Depar- 


wer, Diftance Run, 98 Leagues 5 Tepths, Departure 
es 37.7 Tenths. 

Peſtion 3. A Ship ſails SSM. half IF. from 2d. zom. Seuth + 
Latitude, 
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Latitude, until the Departure be 559 Leagues I demand þ 
tance Run, and the Latitude ſhe is in; 

Anſw. Diſtance Run 125.2 Leagues, Latitude 8d. 01min, 

Queſt. 4. If a Ship ſaileth 360 min. South Weſtward 
2 1d. 59m. South Latitude, until (by Obſeruation) ſhe be it 
40m. South Latitude M hat is her Courſe and. Departure] 

Anſw. Courſe is SW by W. 2 W. and Departure fr 
Meridian is 317.3 Minutes. | 

' Queſt. 5. Suppoſe a Ship. faileth 354 min. North Ea 
from 2d. gm. South Latitude, until her Departure be 1g 
I hat is her Courſe and Latitude ſhe is in? Rn” 
Anſio. Courſe is NNE. ; Eaſt neareſt, and Latitude d 
is-in, is 3d. 12m. North. 
.. Queſt. 6. Sailing between the North and the Wiſh, | 
Port in 1 d. 59 min. South Latitude, and then arriving at 
Port in 4 d. 8 min. North Latitude, which is 209 min. 
Weſtward of the firſt Part : I demand the Courſe, and | 
from the firſt Port to the ſecond. 

Anſw. Courſe iz NW by N. and Diſtance of the Pons 
Minutes, or Leagues 123 ;4. 


So much for the firſt Part of Plane-Sailing, Traverſ: | 
in order. | | 


Section IV . Plane-Sailing, the ſecond Pars ; ſhewing | 
reſolue a Traverſe, or bring ſeveral Courſes into one. 


Hing learn'd thoſe. neceſſary Problems concerning a 
+ Courſe, the next in order is a Compound Gour/e, com 
called a Traverſe; in order to the right Underſtanding wi 
obſerve the following Definitions, | 
I. A Traverſe, is when a Ship (meeting with a « 
Wind) ſaileth on ſeveral Courſes in 24 Hours. 
2. To reſolve'a Traverſe, is to reduce or bring ſeveral ( 
into one.; the Courſes are known by the Compaſs, ul 
Diſtance by the Log, which in common Voyages is heat 
in two Hours, but to the E- Indies every one. . 48 
3. The Log, is a piece of Wood about ſeven Inche 
in form like a Flounder, with the Head cut off, and ſo f 
to a ſmall Chord (or Line called the Lag- line) at one EA 
ſo much Lead at the other, that when it's put into the 
may ſwim upright, or end-wiſe. | : 


4 The Log-line, is. divided into equal ſpaces, calle 


o - i 5 
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mething faſtened to it, at every 50 Feet diſtance for a 
Now the Log-line being wound on a Reel, and the 
ut into the Sea; if the Log-line be veered out ſo faſt as 
ip faik, then look how _— Knots are veered out in 
= Minute's Time: Sa many Miles or Minutes doth the 
run in one Hour. | 
One of theſe Miles contain 6000 Feet, and is greater than 
tute or common Mile, that being but 5000 Feet; of which 
694 (on the Meridian, or any great Circle) make a Degree; 
in the Practice of Navigation, 60 Miles or Minutes are 
ted for a Degree, therefore I call them Minutes, | 
In the Steerage, or ſome convenient Place af the Ship, 
a Table called the Log-Board, divided into 5 Co- 
bs ; wherein are written the Hours of the Day, Courſes 
„ Knots, &c. veered out; and laſtly the Winds ; as in 
= ablc following. | 
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The Form of the Log-Board. 
6. OE 8 
Courſes or Points.] J = Winds. 
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Note, The Column for Courſes is made ſometimes juſt H 
the Column for the Winds, and then the three narrow Colwlf 
{tand together. m 

The Day begins and ends at Noon; that is, from \M 
to R is hs Length of the Da "WF 

8. Every Day at Noon the 8 ought to be cli 
into a Log-Book, ruled like the Log-board : Ihen muſt bei 
up how much the Ship hath failed on each Courſe. 

9. If the Ship fails * a Wind, it's uſual to allow one 
for Leeward way; fo that when the Ship is cloſe haled, 
lieth 5 Points and a half from the Wind, yet her Courſe 
rected is 6 Points and a half from the Wind. 5 

10. The ſeveral Courſes (being corrected) and Diſtances 
to ye _ ht into one Courſe and Diſtance ; which is called Wi 

ſolving a e and to lay it down by Scale and Compi 
take the four follc wing Rules, which give the Points that ar: 
tween each Courſe, called the Angle between both Courſes, 

Rule 1. Two Meridians, and two Parallels; the | 
Courſe ſubtracted from the greater, gives the Angle be 
both Courſes. 

Rule 2. Two Meridians, and one Parallel; add both Con 
together. 

Rule 3. One Meridian, and two Parallels; ſubtra the 
of both Courſes from 16 Points. 

Rule 4. One Meridian, and one Parallel; add 8 Points, 
leſſer Cours, and the Complement of the greater together; 
Sum is the ſaid Angle. 

Note 1. North and South are called Meridians, and E 
guy: are called Parallels. 

2. By Complement of the greater Courſe, undecftand 
much i it wants of 8 Points. 

3. To know the Meridians, and Parallels, the firſt and ſec 
Courſes are compared together, and the ſecond and third, 
the third and fourth, &c. 


. Su 


# mig “ mad 


— 


Example. A Ship beund to a certain Port, meeting with 
trary Winds, ſails firſt SE by S. Minuten; ; then & E A 
53; then WS - 45; then NE by x an 22 Weſt 57; 
then 8 by E. 8 3 Minutes : 1 ** 1 5 erence 0 if Lati 
. 1 from the Meridian, and direct Kur Kg Dijias 
from the firſt Place departed? Plate 2. Fig. 15. 
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t own the ſeveral Courſes and Diſtances, with the points 
. Meridian, Sc. as in- the following Table. 


1 N 4 n — 
$ S] = | 
mM S * IT'S Diff. Latitude D ure in 
de r/es. . Sp 08 I in Minutes. inutes. 
| AEI ID 1 
e J Dy Q North South ; Eaſt. Weſt, 
"7 63/3} 7 
le 6 un } — 1—1 — * 
53] 5 | 14 9 
* c 2 | 41.6 
er — 1 $5 _j 0 CCRT 
led 74 $43 61.5 LE 
"=_t_\5_*|_5|__ i 7 
*. Eby E 831 11 7 | 81.4 16.2 ge 
8. ; 
nd up 61.5| 183.7 | 138.6 98.6. 
: dtract 61.5 98.6 
Difference of Latitude —| 122.2 | 40.0 | Depart. | 


In the fifth Column put the Points for laying down, 
are found by the four Rules foregoing : For the firſt 
always is the ſame with the Points from the Meridian; 
de ſecond Courſe, it's 14 Points, found by comparing 
and ſecond Courſes together, in which is one Meri- 
1d one Parallel ; and by the 4th Rule it makes 14 Points 
ying down: Again, comparing the fecond and third 
s, it's one Meridian and two Parallels, which by the 
Rule makes 5 Points for laying down: Again, the third 
urth Courſe compared, it's 1 and two Paral- 
which, by the Firſt Rule makes 8 for laying down; 
for the reſt, as in the foregoing Table. 
By theſe Points for laying down, it's eaſy to delineate the 
Pie; as you ſee in Plate 2. Fig. 15. which is thus. 
» Draw the Meridian AB, and on A draw an Arch, 
e Chord of 60 Degrees, on which Arch lay 3 Points; 
Iraw a SE by S. Line, laying thereon (from af 67 Mi- 
the Diſtance run SE by 8. | j 
52 With a Chord of 60 Degrees, and one Foot at the end 
by 8. Line, draw an Arch, on which lay 14 Points: 
bs, take 7 Rumbs from the —_ of Rumbs, and lay it twice 
2 on 


1 SS- 


be South Eaſterly, then put the Difference of Latitude 
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on the ſaid Arch; by it and the end of the SE by S. Line, 
a SE. by E. Line, making it 53 Minutes long, ſo the (8 
Courſe is finiſhed. N 

. Thirdly, At the end of the SE by E. Line, in like m 


with the Chord of 60 Degrees, draw an Arch, and theres = 


5 Points, by which and the End of the SE by E. Line du 
WSW. Line, 45 Minutes long. 7 
 Fourthly, After the ſame manner draw the NE by N. 
74 Minutes long: Then the Weſt Line, 57 minutes long, 
then the S by E. Line, 83 Minutes long, ending in (Wn 
place where the Ship now is. 
Laſih, Draw a Line from C to A (the place the Sh 
parted from) and from C let fall the Perpendicular BC; WW 
is AC the Ship's Diſtance from the place of Departure, Allo 
Difference of Latitude, and BC her Departure from he . 
Meridian, each being meaſured on the ſame Scale the other 
were taken from, will ſhew how much they are ſeveral, 
the Angle BAC meaſured on the Scale of Chords or kW: 
ſhews her Courſe. Af 
4. Then by Prob. 1. Sect. 3. of this Chap. find the Diff 
of Latitude and Departure from the Meridian, for thoſe Cf 
and Diſtances ſeverally ; that is, by the Firſt Cafe of Wi 
Sailing, having the Courſe and Diſtance run given; to f 
Difference of Latitude, and the Departure from the Mend 
and that for each given Courſe ; which place in their i 
Columns, thus: If the Courſe be North Eafterly, put the 
rence of Latitude in the North Column, under (North; 
the Departure in the Eaſt Column, under (Eaf :) If the Of 


South Column, and the Departure in the Eaſt Column; if! 
Weſterly, then in the South and Weſt Columns; and if 
Weſterly, then in the North and Weſt Columns. 8 
As for Example. The Firſt Courſe in the foregoing Tal 
is SE by S. that is, South Eafterly ; the Difference of Lat 
Minutes 55.7, place in the South Column; and the De 
Minutes 37.2 put in the Eaſt Column; as in the Table 
going. The like obſerve for all the reſt. Mi. 


Note, When the Courſe is E. W. N. or S. the Diſtance i 
then place in the Eaſt, Weit, North or South Columns; »P 
the Fifth Courſe is W. the Diſtance 57 Minutes is placed il 
Weſt Column, as you ſee above in the Table. = 


5. 
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ing found the Difference of Latitude, and Departure 
Wc Meridian for each Courſe, and placed them in their 
Columns; add up the North, South, Eaſt, and Weit 
ns, and ſubtract the North and South Columns, the one 
ene other, that is, the leaſt from the greateſt, for the Diffe- 
eren * of Latitude; in like manner, the Eaſt and Weſt Colunins 
Departure: As in the N Table, the Sum of the 
Column 61. 5, ſubtract from the Sum of the South Column 
| the Remainder 122.2 is the Difference of Latitude South- 
and the Sum of the Weſt Column 98.6, ſubtracted from 
Wm of the Eaſt Column 138.6, the Remainder 40.0, is the 
ture from the Meridian Eaſterly. | 
, 4 Then having found the Difference of Latitude, and Depar- 
em the Meridian, the Courſe and Diſtance may be found 


Al pblem 6. Section 3. of this Chap. And in this Example, 
he i ference of Latitude being Minutes 122.2 Southerly, and 
cr Wa eparture Minutes 40.0 Eaſterly, the Courſe will be South 


m. Eaſterly; that is, S by E. three quarters E. almoſt, and 
iſtance Minutes 128.6, which was required. 
er this manner may you work any Traverſe; and for the 
er's Practice, I ſubjoin the following Examples. 
mp. 2. Suppoſe in 24 Hours a Ship ſaileth as follows, SW 
060 Minutes, S. 33. NNW half W. 32. SW. 39. SE. g. and 
fn 0. 11 Minutes : What is her Difference of Latitude, Departure 
Meridian, direct Courſe and Diſtance ? 
ui. Difference of Latitude Minutes 67.9 Southerly, Depar- 
Minutes 42.8 weſterly, Courſe is South 32d. 13m. weſt- 
or SW by S. neareſt, Diſtance Minutes 80.26 Tenths. 
amp. 3. if a Ship fazleth (by the Log Board) in 24 Hours 
es, 83 Min. SW. 74. E by S. 92. NNW. 126. 
W. 47. and NE by N. 78 Minutes : What is her Difference 
atitude, Departure, direct _—_ and Diſtance run? 
ſw. Difference of Latitude Minutes 144.7 Norther!y, De- 
re Minutes 55.6 Eaſterly, Courſe is North 21d. 25m. Eaf.- 
or NNE. neareſt, Diſtance Minutes 152.3. 
kample 4. If a Ship ſailetb W by S. 87 Min. N. 46. SSE. 
E. 83. NW by W. 79. NE by E. 57. and NW byN. 64 
I demand her Difference of Latitude, Departure, direct 
e, and Diſtance run? 
"ſw. The Difference of Latitude Minutes, 88.6 Northerly, 
arture Minutes 27,5 weſterly, Courſe North 17d. 15m. 
fly, or N by W half W. neareſt, Diſtance 92.68 Minutes. 
E 3 Example 


F SS > 
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Examp. 5. 4 mY ſaileth as follows, NNE. 55 min. 
2 M. 96. S. by E. + E. 57. WS. : V. 89. NE by N. : : al 
ST by W. i W. 54, and N by E. 50 min. What is her Dig 
of Latitude, Departure, direct Courſe and Diſtance run? 
Anſw. Difference of Latitude min. 131.8 Northerly, 18 
ture minutes 92.1 Weſterly, Courſe 34d. 56. North wlll 
erly, or NW by N. neareſt, Diſtance 160.7 Minutes. 
xamp. 6. 4 Ship in 46d. 24m. South Latitude, ſail:th Wl 
Lag-board in 24 Hours SE. 8 min. SI by. IV. 6. M 
5. WNW. V. q. M. 4. ESE. E. 3. S. by E. 7. NNE 
4. and E. 7 min. What is her Difference of Latitude, Dea 
direct ms Diſtance run, and Latitude ſhe is in? "= 
Anſw. Difference of Latitude min. 4.62 Southerly, Dem 
min. 6.17 Eaſterly, Courſe is S. 53d. 10m. Eaſterly, or & 
Distance Run min. 7.71, and Latitude 46d. 29m. South. Wl 
Examp. 7. Admit a Ship in 1d. zom. North Latitud, 
NNE. 6 min. SE by $ * E. 5. NE by E half E. 4. NU. 
8. by S. half M. 7. NI by N. 4. ENE. 5. SIV g. and 
E. 5 min. I demand her Difference of Latitude, Departure, 
_— Diſtance run, and what Latitude ſhe is in? ae 
nſw. Difference of Latitude minutes 2.40 Southerly, 
min. 1.59 Weſterly, Courſe is South 33d. 31m. V 
erly, or SW by S. Diſtance minutes 2.88, and Latitude il 
in 1d. 28m. North. | 4 
Thus much far the Second Part of Plane Sailing, called a 
verſe, we go on to the uſe of an Oblique Triangle in Plaue Sul 


Se. V. Plane Sailing the third Part, or the Doctrine of 08 
Plane Triangle applied in Problems of Sailing by the Plane Cu 
Auto this part of Plane Sailing is the leaſt uſeful, and 
difficult ; yet for the Learner's Diverſion I will add in 
Problems. 12 
Prob. 1. Suppoſe two Ports lie North and South, and a Sb 
from the Northermoſt S E. 68 Min. another 2 the Sous. 
moſt ſails NE by N. till ſhe meets the firſt Ship : I demi 
Diſtance of theſe Ports, and the ſecond Ships Diſtance run? 
In the Oblique Triangle ADE, Plate 3. Fig. 1. 
Let A reprefent the Northermoſt 1 


D the Southermoſt ——— ; 
3 AE the firſt 64 To 
The Side 5 Ship's Courſe and Dift . 
E the Place where the two Ships meet. = 
Here are two Angles and one Side given, and therefore wn 
Hap. 2. Sect. 3. Prob. 5. Caſe 1. of Oblique-angles, in Page 
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y | or the Side A D, the Diſtance of the two Ports, the 


lion by Axiom the 2d, is, 


b Side AE: : S. AE D. Side AD. 
. nt 68 Min. : : S. 9 Points . Min. 119.6 Tenths, 
» LE. . Wh Angl ds 8 Points, ſubtract it fr 

| : en an Angle excee ; it from 
= here, 9 Points * ſubtracted from 16, the Remaind- 
oints, is to be uſed inſtead of it. | 
or the Side DE, the ſecond Ship's Diſtance, the Pro- 
n by the ſaid Axiom is, 
ADE. Side AE: : S. DAE . Side DE. | 
Points 68 Min.: : S. 4 Points · Min. 86.55 Tenths. 
| 2. Suppoſe two Ports lie NE and SW. and a Ship ſails 
the Southermoſt ESE. 45 min. another from the Norther- 
runs 72 min and then meets the firft Ship ; I demand the 


„, ee by the lg, and the Ditance of the Ports ? 
/ che Oblique Triangle ADE Plate 3. Fig. 2. 


WA repreſent the Southermoſt 
U the Northermoſt nero” en. 

Phe Side ; ny — _—\ Ship's Courſe and Diſtance. 
the Place where the Ships meet. | 
ere are two Sides and one Angle oppoſite given; and by 
W. 2. Se. 3. Prob. 6. Caſe 2 and 3. of Obligue-angles in 
44 and 45. 

For the Angle ADE the ſecond Ship's Courſe, the Pro- 
oon by Axiom the 2d, is, 

$I: DE. S. DAE : : Side AE -- S. ADE. 

Min. . S. 67d. 3om. : : 45 Min.. S. 35d. 15m. which 
ra from SW. 45d. makes the Courſe gd, 45m. South 
tceerly, or S. three quarters Welt. 

I . For the Side AÞ, the Diſtance of the two Ports, the 
ortion by ſaid Axiom, is, 
= DAE --SdeDE::S. AED Side AD. 
7d. 30m. . 72 Min.: : S. 77d. 15. - 75.98 Minutes, 
=. 3. Tuo Ships ſail from a certain Read, one ſails SSE. 
Wo Adinutes, the other SSW. 35 Minutes, I demand their 
earing and Diſtance ? 
= In the Oblique Triangle ADE. Plate 3. Fig. 3. 

A repreſent the Road. 


s | AD the firſt? gu | 
2 8 8 5 ©Ship s Courſe and Diftance. 
DE the Bearing and Diſtance of the two Ships. 
E 4 * ty 
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Here are two Sides, and one Angle between them g 
and by Chap. 2. ect. 3. Prob. 7. Caſe 4 and 5. of Oj 
angles in Page 45. 

1. For the Angles AED, and ADE; s Axiom the 0 | 
6:4 142 50 Ain. ] From the three Ang! 180d. i 

et A E E 35 Ain. Subtract the Angle AE — 45d. 


Sum Sides 85 Min. Sum of AED, and ADE —- 1351 
Dif. Sides 15 Nin The half Sum AED, and ADE 65% 
Sum Sides ++ Diff. Sides: T. Sum Angles - T. Dif. 
85Minutes «+ 15 Min.:: T. 674. 30m. T. 23d. ou 
The half Diff. of the Angles 23d. 05m. ; 
Added, is the greater Angle god. 35m. m. AED. 


Subtracted, is the leſſer Angle 44d. 25m. ADE. 
which added to SSE. 224. zom. is South Eaſterly 66d. al 
and North Weſterly 66d. 55m. that is, ESE. and W 
neareſt, is the bearing of the two Ships. * 
2. For the Side DE, their Diſtance, the Proportion wi 
2d Axiom, N 
S. ADE Side AE: : S. DAE . Side DE req 
8. 44d. 25m. 35 Min. : : S. 45d. oom. - A 35-4 T 


Problem 4. Suppoſe a Ship Fo ails NE. 50 Leagues, then | be 
Eafterly 85 Leagues; and then a back by foul Ii 
105 Leag. to the Place from 3 ſhe firſt ſailed 1 dn 
her ſecond Courſe, and her laſt Courſe back ? 


In the Oblique Triangle ADE, Plate 3. Fig. 4. f 
Let A repreſent the Place ſailed from at firff. 2 
D x © the 4 ſecond Place, and Side DE the 2d Courſe ani 
I third Place, and Side EA the 3d Courſe and 
Here are three Sides given; and by Chap. 2. Sect. 3 "i 
8. Caſe 6. of Obi rangles, in Pipes 46 and 47. . 
1. For FE the Difference of the Segments AB, and BE; ö 
Proportion N to the 4th Axiom, is, n 
2 J 


1 154 85 SAE Sum DE& DA: : dif. DE& DA. F is 
Side 

DA 450 105 leag. 27 Leagues : : 35 Leapues 92 

Sum — 135145 FE Difference of the Segments AB, — ; 


Diff, — 35 150 75 BE the greater Segment 
| 80 Fee 4 30 AB the Tefler Segment. 


Side AE—105 Leagues. 


| 


: 
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1 Angles DAE and AED, the Proportion by the 


| em, 15, 

Wuſc AD . Radius: Go, is S. c. DAB or DAE. 
Leagues . S. god. : : 30 Leag. S. 36d. 53m. 
tract from —— — god. oom. 
eech Angle DAE — — zd. 07m. which 
cd to the NE. makes N. Eaſterly 98d. 07m. or South 
 8:d. 53m. ſo that the Courſe from E to A, is W. by N. 
W. back to the Place firſt ſailed from. And again; 
uſe DE -+ Radius:: Leg BE. S.c. BED, or AED. 
Leagues -- S. god. : : 75 Leag. «+ S. 61d. 55m. 
tract from — god. oom. 

ſteth the Angle AED — 28d. 05m. 
ch ſubtract from the South Eaſterly 8 1d. 53m. leaveth 
m. or SE three quarters E. neareit, for the ſecond Ship's 
om D to E. 
ee are the Kinds of Oblique Queſtions, tho' Multitudes 
= propoſed, of which here followeth a Taſte, to exerciſe 
ing Learner ; all of them to be reſolved by the foregoing. 


10 „ 5. Suppsſe a Merchant Hip in 45d. 39m. North Latitude, 
„te the Hands of Pyrates, who take away his Sea-Compaſs ; 
7 of W which, he ſaileth as directly as he can 67 Leagues between 
F ah and eft, and at the End of tue Days meets a 
747 Var, who alſo had been the Day before in 45d. 
. North Latitude, and hag ſailed thence SE by S. 39 
ie; new the Merchant-fhip left thoſe Pyrates lying to 
an fro where they robbed him, and the Man of War being 
ys to find them; I demand what Courſe he muſt ſhape to 
= wth them? 


4 
4 
) 4 
5 8 North 61d. 3m. Eafterly, or NE by E. half E. the 
„War mult ſteer to find the Pyrate. 
cis Problem is an Oblique Triangle; two Sides and one 
4 


oppoſite given; to find the Angle oppoſite to the other 
Which Triangle is thus made. e 


Deſcribe a Circle with the Chord of 60 Degrees, and quar- 
on whoſe Diameter ſet N. E. S. W. and A at the Cen- 


ut (always) N at the upper and E at the Right- 
if the Cit. adding 2 


Then lay 3 Points from S. towards E. on the Circle, and 
e K by 8. Line, (AB) 39 Leagues long. 
3. With 


d 


L 
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3. With 67 Leagues, and one Foot on D, with the 8 
the Line WAE (produced to the Eaſtward) in C, M 
where the Ship fell in with the Pyrates. But t 

4. Then draw a Line from C to D, and it's done. 
ard C are both in the Latitude of 45d. 30m. and the; 
repreſents the Man of War's Courſe and Diſtance, il 
Side CD the Merchant Man's after he loſt his Compa,, Wl 
the Angle ACD being meaſured on the Scale of Chet 
ſhew her Courſe from the Weſt, towards the South, oli 
ſite Point is the Man of War's Courſe North Eaſterly, 
the Pyrates. work 


Problem 6. Coaſting along Share, I ſaw two Capes of 
the firſt did (by the Compaſs) bear N. the vy WN e 
I flood away NW by N. 9 Minutes, until the fir/i H 
me E by S. and the feeend S by E, the Bearing and D 
them is required? 1 


a South 38d. o5m. Wefterly, or SW. by 8. 
and NE by N. half E. neareſt, Diſtance is Minutes 6 
of a hundred. | 

Note, In all Queſtions of this Nature, you muſt, 3 
rative Work, find the Diſtance of each Cape from the \ 
firſt ſeeing them, or at laſt ſetting them; which is evit 
the Projection thus ; 

I. — drawn a Circle, quarter'd it, and placed the 
N, 8, E, W, and A; as directed in the laſt Problem, 
AN up higher, becauſe the firſt Cape's Bearing is North. 
* hh Lay 6 Points from N, towards W, and draw the \ 
Line, for the ſecond Cape's Bearing. 

* 3 Points from N, towards W, and draw the 
by N. Line 9 Minutes long, from A to D, the Ship's 
and Diſtance. 

4 Then lay 7 Points from S towards E, and laying : 
on it and A, draw an E by S. Line from D, parallel to ii 
of the Scale, to cut the North Line in B, the firſt Cape. 

In like manner, lay 1 point from 8, towards E, a 
Seale on it, and A, draw a 8 by E. Line from D, parade 


_ — * 
1 
* 
11 — 


8 — 


— 


8 


ar 


edge of the Scale, to cut the WNW. Line in C, the ſeconꝗii 
6. Draw a Line from B to C, and it's done: For th 
BC repreſents the Bearing and Diſtance of the two Cape, 
each other, which being meaſured on the ſame Scale, "nn 
AD was taken from, will ſhew their Diſtance aſunder. 


Plane Sailing, the third Part. 75 


, meaſured on the Scale of Chords or Rumbs, will ſhew 
ing, which is South Wefterly, and North Eafterly. 
> find theſe Things by Trigonometry, it's neceſſary to 
Sides AB and AC; or elſe the Sides DB and DC; 
done in two Oblique Triangles ABD, and ACD, in 
the Angles, and one Side is given, to find a Side. 
=, A repreſents the Place of the Ship at firſt ſeeing the 
nd D the Place of laſt ſetting them. 
at, when the Sides AB and AC, or DB and DC, arc 
cn is there either the Oblique Triangle BAC, or BDC 
in; then BC (the Side common to both Triangles) with 
ing Angles may be found, by which their Bearing and 
— from each other is diſcovered: And in each Triangle 
ee two Sides and one Angle between them given, to find 
r Angles, and third Side; which is to be wrought as 
Problem of this Section. 


7. f/ 4 Ship ſailing N. W. two Iſlands appear in 

hebt, Is bears WNW. the other N. from the Ship, and when 

1 Whip hath ſailed 6 Minutes further, the firſt bears W by 8. 
2 be other NE. Their Bearing and Diſtance is required? 


2 South 58d. 40m. Weſterly, or SW by W. a quarter W. 
by E. a quarter E. Diſtance is Minutes 9.7 Tenths, 
| ut as before, in the lait Problem. 


h 8. Three Ships ſail from one Port, the firſt fails SW by 
the ſecond W 5 * half W. and the 0 by W. 8 
, the frſi bears from the third 8 by W. the ſecond bears 
the third SSE. The firſt and ſecond Ship's Diſtance ſailed, 
heir Bearing and Diſtance from each other is required ® 


. Firſt Ship's Diſtance Minutes 10.45, ſecond's Diſtance 
es 4.644, their Bearing North 37d. 04m. Eaſterly, or NE 
quarter E. and SW by S. a quarter W. Diſtance Minutes 
This alfo is wrought by the Direction of the 6th Problem, 


VI: 


: 2 
ry 


PE. SD; 


, . 9. Admit ſailing along Shore, I ſee two Headlands, the 
nd 2 maſt bears NNE. and the MWeſtermeſt NW. off me, at the 
Je 4 time an Ifland bears S. then after I ſailed N. 8 Minutes 


E 


* 4 
1 
- _ 


% did bear NE by E half E. the ſecond NNE. and the 
ES E. from me: The Bearing and Diſtance of theſe 
/m each other is required ? 


The Head-lands bear North 88d. 53m. un 
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Eaſt and Weſt neareſt, Diſtance Minutes 7.95. The E 
Head-land bears from the Iſland, North 14d. 30m. Ex Wn 
by E. a quarter E. and S by W. a quarter W. Diſtance 
9.15, and the Weſtermoſt Headland bears from the Iſland, 
32d. 15m. Weſt, or NW by N. and SE by S. Diſta 
nutes 10.6 Tenths. ws = 
This is of the ſame Nature with the 6th Problem, o 
are three Things to be found as preparative, viz. the Di. 
each Headland, and the Iſland from the Ship, and con 
in three Triangles both in the preparative, and ſubſequent Wl 
Proportions are made, which makes up nine ſeveral Stat 
refolve this Problem. | 
The next 4 Problems are ufed in turning to Windwarl 


Problem 10. Suppoſe the Wind South, and a Ship is hu 
Port 400 Leagues directly to Windward, and makes iis « 
good within 6 4 Points of the Wind. I demand ber 
ſailed upen each Tack, to gain the ſaid Port? 4 


Anſw. 823 Leagues, is the Ship's Diſtance failed « 
Taz F * projected by the Plane Scale. But b 
1. Deſcribe a Circle with the Chord of 60 Degrees, Wa 
it, and place N. E. S. W. and A, as directed in Problem 
2. Lay 400 Leagues on the Meridian, from A (South 
B, the place the Ship is bound unto. F 
3. From 8, lay 6 4 Points towards E, and by it from 4, 
the ESE 2 E. Line AC. ie 
4. Alfo lay 6 4 Points from 8, towards W, and laying at 
on it and A, draw a WSW. i W. Line from B, parallcl 
edge of the Scale, to cut the ESE + E. Line in C, t:W 
where the Ship tack'd, and it's done. Vi 
For, A repreſents the Place the Ship ſail'd from, B 
400 Leagues directly to Windward, A C equal to C 
Ship's Diſtance ſail'd on each Tack; which being nM 
on the ſame Scale AB was taken from, will ſhew how Wil 
it is. ä 
But to work it by Trigonometry, in the Oblique Tl 
ABC, all the Angles and one Side AB being given, the 
Sides AC and CB are found as in the F irſ Problem þ 
Section: And becauſe two Angles are equal, the Sides Wn 
ſite to them are alſo equal; therefore one Preportion fn 
and CB. | 
| i 
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o. SW. and 4 Ship plying to Windward, (na- 
, many Boards) having run oo Leagues; that is, 
h ith the Larboard Tack aboard, and 450 with her Star- 


q | g Tack aboard, it got 300 Leagues direftly to Windward : 
4 how near the Wind ſhe makes her Way ® © 


70d. 32m. or 6 Points and a quarter from the Wind. 
is thus delineated by the Plane Scale. a 
Circle being deſcrib'd, quarter'd, and letter'd, as hath 
WW c<tcd in the former Problems; then lay 4 Points, from 
. W, and by it and A, draw a (SW. ) Line 300 Leagues 
om A to B. 
ich 450 Leagues (taken from the ſame Scale AB was 
om) and one Foot on A, make an Arch; alſo with the 
ad one Foot on B, croſs the former Arch in C, 
om C, draw Lines to A and B, and it's done: For the 
Ac, equal to the Angle ABC, meaſured on any Scale of 
ſheweth how near the Wind the Ship makes her way. 
y T rigonometry, thus: In the Triangle ABC, all three 
e given, to find the Angles, which may be done by the 
Problem of this Section. But, becauſe the Sides AC and 
cqual, therefore let fall a Perpendicular from C to the 
ine AB, as AD, which cuts AB in the middle, making 
Wo Leagues equal to BD, and ſo reduce the Oblique Tri- 
ABC into two equal Right-angled Triangles, ADC and 
W whole Sides, and Angles in each Triangle are equal to 
other; ſo that one Proportion ſerveth to anſwer the Que- 


in che Right-Angled Triangle ADC, there is given the 
WEnuſe AC 450 Leagues, and Leg AD 150 Leagues; to 
e Angle CAD which is equal to the Angle CBD (the Ship's 


m from the Wind) which is done by Note 2. of Axiom 1. 
e Trigonometry, thus, ; 
dot. AC Radius:: Leg AD ++ S. ACD=BCD 
Ti Leag, ++ S. god. : : 150 Leag. . S. 19d. 28m. 
he ich ſubtract from ——— — god, oom, 


ander is the Angle CAD=ABC, od. 32m. or 6 f pts 
=? Courſe from the Wind SW, Cr 


Prob. 
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Prob. 12. Admit a Ship bound to a Port that lizth SV 
484 Leagues Diſtance, the Wind 8 by E. and makes H 
good within 6 I Paints of the Mind. I demand hav (Ws: 
muſt ſail upon each Tack, to gain the Port ? 7 


Anſiu. 690 Leagues on her Larboard Tack, and 326.4 [8 
on her Starboard Tack, to arrive at the Port, which inns 
demonſtrated by the Plane Scale. fro 
I. The Circle deſcrib'd, quarter'd, c. as formerly, 
Point from 8, towards E, and by it and A draw a 8 a: F 
AB, repreſenting the Wind. 1 
2. From 8, towards W, lay 3 Points, and by it and 1s: 
a SW by S. Line 484 Leagues leng, from A to C. 4 
3. From the Wind (S. by E.) lay 6 Points towards Wl: 
by it and A, draw a (SW by WI W.) Line AD. Tri 
4. Likewiſe lay 6 1 Points from the Wind (S by E.) u 
E, on which Punct and A, lay a Scale; then from C d 
(E by S. 4 E.) Line to cut the Wind, (S by E.) Line in 
the SW by W. 3 W. Line in D, and it's — For A 
DC repreſent the Ship's Diſtance failed on each Tack, if 
being meaſured on the ſame Scale AC was taken from, wills 
how much the Diſtance ſail'd on each Tack is. "BY 
By Trigonometry it's thus: In the Obique Triangle 
all the Angles and one Side is given; to find the other tuo. 
which is done by the firſt Problem of this Section, in Page 18 


As S. ADC . Side AC: : S. ACD + Side AD. 
+ Points · 484 leag. : : S. 101 Points 690 Leagi 


8.32 
the Sie Diſtance ſail'd on her Larboard Tack. 
2 8. "cg T =_ n > CAD Side CD. 
31 Points -- 484 leag, : : S. 24 Points -+ 326.4 Leagues, 
Ship's Diſtance fail'd on the Starboard Tack. 


Problem 13. If two Ports lie SW by S. and NE by N. Dl 
484 Minutes, the Wind S by E. and a 775 ſails from the 
ermoſt Port, cloſe upon a Wind 695 Minutes, with bu 
board Tack aboard, and 332 with her Starboard Tack 
and then arrives at the Southermaft Port. I demand vl 
the Wind ſhe makes her way good upon each Tack ? 


_ N 30m. on one Tack, and 70d. 40m. on to 
which is 6 + Points from the Wind; that is SW by W. 
8 Larboard Tack, and E by S. 4 E. with her _ 
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hich is thus demonſtrated by the Plane Scale. 

ribe a Circle with a Chord of 60 Degrees, une 
formerly, then lay three Points from S, towards W, 
nd A, raw a 8 by S. Line 484 Minutes long, from 


1 Point from 8, towards E, and by it and A, draw 
, Line AC. 

h 695 Minutes (taken from the ſame Scale AB was ta- 
and one Foot on A, make an Arch; alſo with 332 
and one Foot on B, croſs the former Arch in D. 

m D, draw 177 to A and B, and continue che Line 


bac, and ACD meaſured on the Scale of Chords or 

1 N will ſhew how near the Wind the Ship makes her Way 

aach Tack. 

4 Nonometry it's thus: In the Oblique Triangle ABD, 

Wee Sides are given, to find the Angles ; that is, the Side 
inutes, Side AB 484, and Side BD 332; to find the 

\D, and BDA; which is done by the Fourth Problem 

1-8 in Pages 72 and 73, 

Problems are concerning Currents. 


| Sup poſe a Current ＋ NN E. 7 Minutes in a certain 
nd a 5 2 fails SS (by the Liz) 9, Ainutes in the ſame 
at is her true Courſe and Diſtance ? 


An sv . is the Ship's true ou and Diſtance 2 Mi- 
4 hich is evident by the Plane Scale, thus; | 

ing done as formerly directed, in making a Circle, &c. 

ints from 8, towards W, and by it and A draw a SSW, 

_Minutes long, from A to B. 

—_ Minutes (taken from the ſame Scale AB was taken 

one Foot on B, croſs the Line AB in C, ſo that BC 

NINE. and it's done: For AC meaſur d on the ſame 

weth the Ship's true Diſtance. Or thus, 

he Ship's — Diſtance SSW. 9 Min. AB. 

the Current's Motion NNE. 7 Min. BC. 

s the Ship's true Diſtance SSW 2 Min. Ac. 

e is done for the two next following Problems. 

If a Current ſets E. 4 Min. an Hour, a Ship ſails 

the Log) 5 minutes in an Hour: The Ship's true Cour ſe 


ance is required? 


Tue Ship's true Courſe is Eaft, Diſtance 9 Minutes. 


Prob, 
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Prob. 16. A Current ſetting WSW. go Minutes in a hu 
and a Ship ſailing ENE. (by the Log.) 60 Minus * 
ſame time : What is her true Courſe and Diftance 2 nn 
Anſiu. WSW. 30 Minutes; ſo that ſhe is fallen a 8 

Prob. 17. Suppoſe a Current ſetteth E. 2 Minutes a 5 
and a u fails S. 6 Minutes an Hour : IV hat'; ja 
Courſe and Diſtance ? . 
Anſio. South 18d. 26m. — or 8 1 E. 1 EF 

Ship s true Courſe, Diſtance Minutes * 


By the Plane- Scale, it's thus demonſtrated. 


1. After a Circle is deſcribed, &c. as formerly, tel L. 
Minutes on the Meridian from A to B. * 
2. Draw BC parallel to W AE, and thereon lay 2 A 
from B (towards the Right-hand) to C. = 
3- Then draw a Line from A to C, and it's done; = 
Angle BAC is the Ship's true Courſe, and the Side | Ne 
true Diſtance. F 
Wor Trigonometry it's thus: The Triangle ABC is 
ted Triangle, in which both Legs are given, the 
6 inutes, the Ship's ſuppoſed Diſtance, and the Le 
Minutes, the Current's Motion, to find the Angle bY AE 
Ship's true Courſe, and the Hypotenuſe AC her true l. 130 
which is done by Axiom the Firſt, and Note 1, and 2. 
Trigonometry, in Page 36. 


In like manner, Problem 18 and 19 are 3 ; | 


_ _ If a Ship ſails Days together) by the ul 
Aas; 7 4 a that — FA "the fo 666 

E. 280 Minutes : What's the true Courſe and Dijtan'l | 
. South 23d. 52m. Weſterly, or SSW. is 
true Courſe, Diſtance 775 Minutes. | 


Problem 19. Admit a Ship ſails W. 730 Minutes! 
Current ſetting to the Southward ; and then, by Oo | 
' findeth the Difference of Latitude is Ad. or 240 ß 
demand bs — Courſe and Diftance ? x 
Anſiu. South ' 71d. 48m. Weſterly, or WSW Vi . 


| Ship's true Courſe, Diſtance 768 Minutes. 
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; 20. If a Ship fails 8 by E. 36 Minutes in a Current, 
1 at 22 LP 7405 from the Place ſhe de- 
Im SE by S. Diſtance 54 Minutes : I demand the 
—_ Motion both in Quality and Quantity; that is, 
RE: /ctteth, and how faſt? 
| The Current ſetteth South 67d, 20m. Eaſt, or 
is the Drift of the Current as to Quality, and Minutes 
znths is its Drift as to Quantity. And is demonſtrated by 
_—_c 5cale, after this manner; 
= bcfore, having deſcribed a Circle, &c. Lay 1 Point 
= towards E, and by it and A, draw a S. by E. Line 36 
long, from A to B 
e 3 Points from S towards E and by it and A, draw 
by S. Line, 54 Minutes long, from A to C. 
hen draw a Line from B to C, and it's done: For the 
ac meaſured (on the Scale) ſheweth the Current's 
oj = as to it's Quality, which * from the SE. by S. and 
1 BC m-aſured (on the Scale) ſheweth the Current's Mo- 
% ” to its Quantity, how much, or how faſt. 


tr But by Plane Trigonometry, tis thus, 
ihe Oblique Triangle ABC, there is given, two Sides, and 
aded Angle; that is, the Side AC 54 Minutes, the 
206 Minutes, and the Angle BAC two Points, equal ta 
on. to find the Angles ABC, A CB, and the Side BC; 
—_ wrought by Axiom the third, and is like the third Prob- 
cis Section. ä EO, 
27. See 4 Ship ſails from à certain Cape, or Head - 
and (by 2 Log) { - Murs, —— S W. 49 
tes, i a Current ſetting between the N. and the W 
en the C ipe did bear ENE. from the Ship, and by 2 
the 3 pr Latitude was 30 Minutes; I demand 
rrent's Motion; that is, upon what Point of the Compaſs 
% 7 of paſs, 
ſer. The Current ſets North 74d. 9m. Weſt, or WNW, 
neared, and at the Rate of Minutes 2.32 art Hour, and 
demonſtrated by the Plane Scale. 
ter the Circle is deſcribed, quarteted, &c. lay two 
from S. towards W. and by it and A, draw a 88 W. 
9 Minutes long, from A to B. 
ay 6 Points S. towards W. and by it and A, draw a 
rt F 3. Lay 


2 


4 


e 
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3. Lay 30 Minutes (on the Meridian) from A 1M 
from D draw a Weſt Line Parallel to AW, to cut the 
Line in C. | 

4. Then draw a Line from B to C, and it's done: 
Angle ABC being meaſured on the Scale, ſheweth the 
Motion from SSW. and the Side BC being meaſure 
how much the Current ſet the Ship. 

By Plane Trigonometry, it's thus; | 

T. In the Right Angle Triangle ADC, there is oli 
Leg AD 30 Minutes, Angle DAC 6 Points, and A» 
2 Points; to find the Hypotenuſe AC, which is done 
Firſt of Plane Trigonometry. |. 

2. Then in the Oblique Triangle ABC, there is gi 
Side AB 49 Minutes, the Side AC found before, and te 
ed Angle BAC 4 Points, equal to 45d. to find the An 


on 
F its m 
| CHAPTER IV. ; vv 
The Second Part of Navigation, or the Dactrine i 1 C 

Right - Angle - Triangles, applied in Prov, 
Mr. Wright's Sailing (vulgarly) called MRC. 
SAILING. 


1 
Ir neceſſary to deſcribe Mr. Wright's Chart, and 7 
Uſes' thereof, before the Problems of Sailing by it, wi =. 
this Method will be the eaſter underſtood. 'n 
9 
. þ, 
i 


Section I. The Deſcription and Uſe of Mr. Wright's 

TEHISs Projection ſuppoſeth the Earth and Sea to makin 
1. Upon this Earthly Globe are imagined two oppoſite! 
2. In the Middle between thoſe two Poles, pr «i 


round Body or Globe: In order to the right under: 
of which, - obſerve the following Definitions. 
one called 'the North ole, the other the South Pole; 1 1 
I. Plate 5. Fig. 1. us 
tam from each, is drawn a Circle roufid the Glo be, 2 F 
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= om which, Latitude taketh it's Beginning, and in 


thel ongitude is reckon'd ; as AQ. : 

= Circle drawn through both Poles, is called a Meri- 
e: I, PNI, &c. anſwerable thereunto is any North or 
he e drawn in the Chart. 


ee Circles which are parallel to the Equator, are cal- 

Nass of Latitude; as a /t, Z It, &. and are repreſented 
Wart by the Eaſt and Weſt Lines. 

Vinde of a Place, is the (neareſt) Diſtance of any Parallel 


er it from the Equator; from thence counted both 
1c RS cach Pole, ending in 90 Degrees, the greateſt Latitude. 


tb Latitude, is on that Side the Equator towards the 


gi le, and South Latitude on the other Side of the Equator, 
tee thc South Pole. 
77 -r-1:ce of Latitude, is the (neareſt) Diſtance between any 


„ cls, and ſheweth how far one Place is to the North- 
» WS Southward of another, it never-exceeds 180 Degrees. 
rgitude, is reckon'd in the Equator, round which (by 
s counted cncreafing to the Eaſtward, *till it end (where 
ig egan) in 360 Degrees, the greateſt Longitude : Others 

Mr.” Valeh, in his Mariner's Compaſs Rettified) reckon it 
ie Meridian, both Eaſterly and Weſterly, till both Ac- 
Be meect at 180 Degrees in the oppohte Meridian, as in the 
eſaic Book, Longitude begins at the Meridian of London, 
n thence is counted Eaſterly, Eaſt Longitude 180 De- 
ad Weſterly, Weſt Longitude 180 Degrees, at which 
WDngitudes end. 
1 Difference of Longitude, is that Diſtance or Portion of the 
We contained between the Meridians of any two Places, and 
2 (in the Equator) how far the Meridian of one Place, is 

aſtward or Weſtward of the Meridian of another, and 
ceeds 180 Degrees. 
theſe Definitions, or Principles, there muſt neceſſarily 
heſe Tyrorems. 
e Diſtance of any two Meridians, in any Parallel of Lati- 
ni ess chan their Diſtance in the Equator, becauſe all Me- 
= the Globe, meet in the Poles. 

he Degrees of - Longitude diminiſh towards each Pole; 

nearer the Pole, the leſs they are, becauſe the Meridians 
h gearer to one another, the farther you fail from the 
towards either Pole. 


F 2 3. The 
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84 
The Degrees of Latitude are equal in all Place 
of I _ 1 the 
4. The Plane Chart, which counteth the Degree; (Wl 
of Longitude, as of Latitude) in all Place, to be equal, Wi 
riouſly Falſe. = 
5. Mr. Wright's Projection (commonly known by 
of Mercator's-Chart) wherein, (though the Degrees «iſ 
„de are equal, having the Meridians parallel to one il 
ti Degrees of Latitude are enlarged towards each Pol, AF. 
ſa e Proportion as the Degi es of Longitude diminiſh WAS 1 
G obe, will in all reſpects agree with the Globe, and i © 
Way of Sailing. | Na 
eſe Definitions and Theorems duly conſider'd, te 
no more for the Deſcription of this Chart, it having ſnl 
Difference from the Plane Chart, before deſcrib'd in (x 
Seer. 2. Page 53. that the Equator is divided and nun 
Degrees, as the uated Meridian is, and without af 


Deſcription, the Uſes are as follow. * 


Problem 1. To find the Latitude of any Place in fle C 


This was taught before (in the Uſe of the Plone Ulf 
| Page 54, and needs no further Rule or Example. 


Problem 2. To find the Longitude of any Place in the 


The Rule. 1. Take the neareſt Diſtance from the ol 
Place, to any Meridian. | E 

2. Move the Compaſſes (being kept at that Diſtance vil 
Foot en the Meridian, till both Feet come to the Equal 
the Foot which ſtood on the propoſed Place ſheweth is 
tude required. | 


Example. I demand the Longitude of the Lizard in E | | 


Anſwer. gd. 40m. according to the old Way of col 
the Longitude from the Meridian of Pico Teneriff ; But 5 
Welt Longitude, counting Eaſt and Weſt Longitude, ln 
Meridian of London, according to the Mariner's Compo 
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ne Charts i in Longitude at the Lizard, counting 
e. Eaftward an Weſtward, 180 Degrees. 


To find the Coos er Bearing of any two Places in 
the Cha 


TT rt. : 
Lone as before, in the Uſe of the Plane Chart, in Page 
of eds no Example. 


4. T. find the Diſtance of any tus Places in the Chart. 
Problem are four Cafes ; the two Places may be ſitua- 
one Meridian, under the 1 or in one Parallel, 


= ay diffei both in Latitude and Longitude. 
1 Tue Places under one Meridian, (that is, differing 


l 
4 = in Latitude) bei given, to find their Diſtance. 

: 7 7 vind the Difference of Latitude between the two 
e, and tis the Diſtance rquired. 

ow to find the Mifference f Lytitude between the two Pla- 
1 * taught. in Chp. 3. Sect. 3. of Plane Sailing, 


Y e 2. Two Places in the Equator given, to find their Diſtance. 


I. Find the Difference of Longitude between them, 
ie Diſtance required. 
eo find the Difference of Longitude, will be ſhewed in 
ction, in Page 89. 


Tue Places in one Parallel, (that is, differing only in 
Longitude) being given, to find their Diflance. 


' Wile. 1. Take the Diſtance between the given Places in 
Co paſſes. | 
chat Diſtance on the graduated Meridian, ſo that one 
de as many Degrees above the Parallel of the given 
che other below it, there ſtay the Compaſſes. 


punt the Degrees between the Feet of the Compaſſes 
the Diſtance required. : 


1 demand the Diſtance from the Lizard 5n England, 
ruin Iſland en the. Cog/t of Newfoundland, both being 
—_ Latituds of 50d. _ North, or ner it. 


3 Her 
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Here, the Diſtance from the Lizard to Penguin Ii 
ed to the Meridian as directed, will reach from 36d. 
63d. zom. the latter being as much above 50d, oom. » AR 
mer is below it; and the Degrees iutercepted are 2 
Leag. which is the Diſtance required. Or thus, Sor 

Take the Length of a Degree in the given Latitud 
from 49d. 3om, to 50d. zom. turn that over in a H 
from the Lizard to Penguin Iſland, and it's 27 time I 
ſhews the Diſtance 27 Degrecs as before. 


CR 
* 


* 
Caſe 4. Two Places differing in Latitude and Lengiu 


given, to find their Diſtance. le, I 
2 
The Rule. 1. Take their Difference of Latitude i# ner 
Equator. Africa 
2. Lay a Ruler on both given Places, apply that Dl 
to the Ruler's Edge, that when one Foot is placed d 
Ruler, and the other turned about, it may juſt touch (; * 
and Weſt Line, croſſed by the ſaid Ruler's Edge, ther: We 
Compaſles. This C 
3. Then the Diſtance (by the Ruler's Edge) from t Long 
where the Compaſles reſted, to that Place where cg *&& 
croſſeth the aforeſaid Eaſt and Weſt Line, meaſure! WE 
Equator, giveth the Diſtance required. 


Example. 
1 demand the Diſtance from the Lizard to the Iſland Bui 
The Lizard's Latitude is 50d. oom. 
And Barbadoes Latitude is 12d. 58m. 


Their Difference of Latitude — 37d. 02m. 

Then take their Difference of Latitude 37 deg. 2min. WM 
Equator, and laying a Ruler on both Places, apply on: WP! 
the Compaſſes fo to the Ruler's Edge, that turning tl 
about, it may touch an Eaſt and Weſt Line, croiled 
Ruler; then the Diſtance (by the Ruler's Edge) from i 
where the Compaſles refted, to the Place where the Rule 
the aforeſaid Eaſt and Weſt Line, meaſured on the EH 
56d. 45m. or 1135 Leagues the Diſtance required. 

And here obſerve; the Meridian Line, and Line d 
Parts next one to another on the Gunter's Scale, the fir 
may be the Meridian Line, and Degrees of Latitude in 
cator's Chart; the latter, the Equator-Line, and Dl 
denn en | 5 
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auc for the Uſe of Mercater's-Chart, Problems of 
it arc next; but firſt ſome preparatoy Problems in 


I. Some neceſſary N L Problems uſeful in 
3 ſercator's-Sailing. 
problems properly belong to Gergraphy, but are ne- 
in failing by Mr. Vrighi's (commonly called Merca- 
, and for that Reaſon are placed here. 
at all the Places mentioned in this Book, their Lati- 
nnd Longitudes were taken from a Chart, Intituled, 
wand erat Chart, containing the Sea-Coaſt of Europe, 
Ale, ad America; from England to Cape Bona Eſpe- 
64% from New-found-land to the Straits of Megellan, 
r Mr. Edward Wright's Projection, and Publiſhed 
and J. Mount and T. Page, on Tower-Hill. 


This Chart has been new made, and lately corrected, wherein 
Longitude of Places is reckoned from the Meridian of Lon- 
L agrecing with the Mariner s-Compaſs Reftified : As for the 
vent that may be found between it and Tables of Lati- 
d Longitude in other Books, tis not to be regarded; 
the Tables themſelves conſiderably differ one from ano- 
may appear by the following Problems. | 
„1. The Latitudes of two Places given; to ſind their 
pl re E of Latitude. 

al I. If the two Places are upon the fame Side of the E- 

that is, both in North Latitude; or both in South Lati- 

Wubtract the leſs Latitude from the greater, the Remainder 
ifference of Latitude. | 
Ry 2. If one Place be on one Side of the Equator, and 
er Place on t'other Side; that is, one Place in North 
e, the other in South; add the two Latitudes together, 
Sum is the Difference of Latitude. 

„1. If a Ship ſails from a great North Latitude to 
" The fails Southerly ; and if a Ship fails from a leſs North 
eto a greater, ſhe fails Northerly, which is called raiſing 


# PRO ad 


9 
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2. If a Ship ſails from a great South Latitude to 28 
fails Northerly; but if ſhe fall from a leſs South Latitu 
greater, ſhe fails Southerly. N 

3. When a Ship croſſes the Equator, and fails fron wn 
Latitude into South, the Difference of Latitude is South, 


if ſhe ſails from South Latitude into North, ſhe ſails Nom "I'M 


Example 1. 1 demand the Difference of Latitude buf . 
| Lizard, and Iſland Barbadoes. ple 


LE: Latitude HER _ _ F : 


Their Diff. of Latitude by Subtraction is 37d. 2m. «uM 
2222 Minutes. a. T 


Example 2. To find the Difference of Latitude between 4 4 
Barbadoes and Iſland St. Helena-Nova. ade 1s 
| St. H 
Barbadoes - : —— 12d. 581 WD 
Wand ; St. Helena © Latude 7 —— — 16d. oom P 
Their Diff, af Latitude by adding, is 28d. Sim 

to 1738 Minutes. | : N 


Problem 2. The Latitude of one Place, and the Dif 1 
Latitude between that and another Place being given, "i 
the Latitude of the latter Place, or Latitude the Ship uU 


The Rule. 


The Latitude, and Difference of Latitude given, bk 
DD 3 : 

a alley” ry : Name their Dif c is the Latitude require 

| Or thus, in two Rules. 


Rule 1. In Pre Lat. failing to the — 5 ward, 


the Difference of Latitude to the given Latitude, the duni 
Latitude required, of the ſame Name. 9 8 
dh Bond L aeg the © Fr we 
che leſs from the greater, the Remainder is the 19 
- 4itude of the ſame Name with the greater. 10 
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„ Sailing from the Ind Barbadoes North Eaſtward, 
= Fcrence of Latitude be 372 Leagues; What Latitude 
| | in ? 
M Ba | 4 Latitude is — nn 1 2.4, 58m. North. 
ence of Lat. 372 Leag. or 18d. 36m. Northerly. 


de Latitude the Ship is in——=31d. 34m- Northerly. 


=. From the Lizard, a Ship fails South Weſtward, 
bpifference of Latitude be 137 Leagues; What La- 
acc Ship in ? 
ard, Latitude is =w==— d. oom. North. 
a Difference of Lat. 137 Leag. or 6d. 5 Im. Southerly. 


— —— ena 


t. the Ship is in by Sub. is — 43d. om. North. 
. From St. Helena Nova a Ship fails North Weſtward, 
1 2 Difference of Latitude be 419 Leagues; What La- 
the Ship in? 
alina, Latitude is —— 16d. oom. South. 
be Diffcrence of Lat. 419 Leag. or 20d. 57m. Northerly. 


the Ship is in 


——ñ—ä—ä ä — — — 


— 4d. 57m. North. 


m. 
Mm, 


ale n 3. The Longitude of two Places given; to find their 
. Difference of Longitude. 


Fording to the old Way of counting the Longitude, The 
Rule is thus, 

a the leſs Longitude from the greater, the Remainder 
| 180 Degrees) is the Difference of Longitude ; but 
emainder be more than 180 Degrees, ſubtract it from 
Peees, the laſt Remainder is the Difference of Longitude. 
cording to the new Way of counting the Longitude, 
ariners Compaſs Refified, the Rule is thus; 

Wh Longitudes be Eaſt or both Weſt, ſubtract the leſs 
greater, the Remainder is the Difference of Longitude ; 
e be Eaſt, and the other Weſt, add them together, and 
(if it exceed not 180 Degrees) is the Difference. of 
de; and when the Sum doth exceed 180 Degrees, ſub- 
from 360 Degrees, the Remainder is the Difference of 
de required. 


T1 


2 — 
1 J 
PP 


.P 
4 
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Example 1. I demand the Difference of Longitude, bt 7 
Lizard and Iſland Teneriff, one of the Canary Iſlands? WW 


According to the old Account, Long. of 91 Tae * 


Then Difference of Longitude by Subtracting is — 


According to the Mar. Compaſs, Lon. of - = «ri, oh 
7 


Their Difference of Longitude by Subtraction, is — II 
The Difference of Longitude between theſe two P. 
very difterent in ſeveral Books, therefore all in this of | 
taken from the Chart aforeſaid, or from the Marin 
paſs Rettificd. * 


Example 2. What's the Differmee of Longitude bach telt, E 
Lizard, and J. Barbadoes? Rema 
. Li a 1 _ d. | A 

By the Mariner's Compaſs Longit. of . 122 50 4. 


Subtract, is the Difference of Longitude 53d. 2 
equal to J20b Minutes. 


85 0 ic 


3 
2 1 
Eon 


* 1s u 
Problem 4. To know when the Difference of Longitul ang; of 


any two Places, is 27%. or Weſterly, Deg: 
1. A Ccording to the old Way of Counting the Longiu con! 

A Rule is thus ; ; f oe. Lale 

If the Remainder (firſt found) be leſs than 180 Deg 
you are bound to that Place, which hath (of the two) e 
Longitude, then is the Difference of Longitude Eaſterly;| 

are to ſail to the leſs, it's Weſterly ; ; And when t 
Ne is more than 180 Degrees, it's juſt the contra 

0 According to the N Compaſs Recti fed, Th 
is thus; 

When the Longitude of the two Places are both Eaſt 
Weſt, and you are to fail to the greater Longitude ; vl 
Difference of Longitude is (according to the Name of te 

girude) a or Weſt. But if bound to the leſs Jong * 

ern of on itude contraty, that is, t 
e. eſt Lon itude: And ! one Pli i 
in Faſt Lan Looks in t'other in Weſt, the Dif erence Ip 

gitude between them, is according to the Name of t! 
rude on are bound unto, that is, Eaft, if to | 

VR, if to Weſt Longitude. 


" Y 


"= N 
obl 
f 4 
TE 
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. 7h. Longitude of one Place, and the Diference of 
—_—_ wn that and another Place, being given; to find 


9 of the laſt Place, or the Longitude the Ship is in. 


1 | 
-—Srcing to the old Way of counting the Longitude, 
Rules are theſe following. 


| WS Sailing to the Eaſtward, add the Longitude, and the 
- 1 SW of Longitude together, the Sum, (but if it exceeds 
P Wc cs, ſubtract 360 Degrees therefrom, the Remainder) 
5 | _ gitude the Ship is in. 


e Sailing to the Weſtward, ſubtract the Difference of 
ee. from (but if the Difference of Longitude be the 
ban add 360 Degrees to) the Longitude of the firſt Place, 
Reminder is the Longitude the Ship is in. 


c(ccording to the new Way of counting the Longitude 
ariner's Compaſs ; the Rules are theſe ; 


k. In Eaſt Longitude, failing to the Eaſtward, and in 
Eongitude, ſailing Weſterly, add, gives the Longitude the 
p is in, (if it exceeds not 180 Degrees) agreeing with the 
me of the firſt Place ; but if it doth exceed, ſubtract it from 
Megrees, the Remainder is the Longitude the Ship is in, 


i W&@ntrary Name to the firſt. 
. In Eaſt Longitude, failing Weſterly, and in Weſt Lon- 
ag ailing Eaſterly, ſubtract, gives the Longitude the Ship 
boſe Name agrees with the greater. 


|. 
. 


ds | 


| I. Sailing from Barbadoes North Eaſterly, *till the 
i rence * Longitude be 275 Leagues, What Longitude 1s 
ip in! Im. 

th ariner's Compaſs, Long. of the I. Barbadoes is 58 50 W. 
fference of Longitude is 275 Leagues, or — 13 45 E. 
gives the Longitude the Ship is in ———— 45 og W. 
> 2. From the Lizard a Ship ſails S. Weſterly, till the 
ce of Long. be 352 Leag. What Longitude is the Ship in ? 
a d. m. 
Aariner's Compaſs, Longitude of the Lizard is 05 24 W. 
(erence of Longitude is 352 Leagues —— 17 36 W. 
ee the Longitude the Ship is in —— — 23 oo W. 
_ Much for the Preparation to Sailing by this Chart, the 


S are next. 
I | Sea, 
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Se, III. Containing Problems of Sailing by Mr, y 
Chart, commonly called Mercator's-Saili; 8. 


IN the Working of theſe Problems. a Table of vl N 1 

Parts is neceſlary; accordingly out of Mr. Wright; 
I have drawn one to every fifth Minute of Latitude, oi 
the Meridiona! Parts in Miles, or Minutes of the Equas 00 
Pages 304, 305, for their Ute ; which Tables you wif 
go before the Table of Logarichms, whoſe Uſe is 1 

ridional Difference of Latitude, between any two 
tudes, and that is done by the next Problem. 


Problem 1. To find the Meridional Difference of Latif 
the Difference of Latitude in Meridional Parti. 


The Rul is, 
» —— 7 | Dif, 
The Latitudes of J Tn Name, the Han 4, 


Meridional Parts, (found in the Table of Meridional Parſe I 
ſwering to the — — and Minutes of each Places Latituf, 
the Meridional Difference of Latitude required. 4206 


Example 1. Iſland Barbadoes, and St. Thome, an Wl is 
Coaſt of Gabon in Africa; What is the Meridional N 
of 3 ? 


luna Coons g Lat. © 129: Som. Ne Rr, Pts 


We Difference of Latitude -f 


Example 2. The Lizard and Iſland Barbadoes ; I bat i 
Meridional Difference of Latitude: ; 


Lizard C 50d. oom. f f 
I. — > Latitude 2 12d. em. 8 N. Merid. Pars; 


Subtract, gives the Meridional Difference of Latitude — a 
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Pa | e 3. Illand Barbadoes, and Iſland St. Helena; What 
3 u their Meridional Difference of Latitude ? 


a 4 _ 
til y 7: FEM 12d. 58m. . . d. P 3 7 5 
10 18. Helen Lia at. 5164 oom. S. I Mert 8 973 


— — 


the Meridional Difference of Latitude —— 1758 


2. The Latitude and Longitude of two Places given; to 
| ; find the Courſe and Diſtance. 


m Pie. What is the Courſe, and Diſtance from the Lizard 
End Barbadoes ? 


| & 50.00N. — 24W. 
85 = 58N. z Mer. 7450 Wen w. 


5 La: —— 37: -37.02S. Mer.Diff.Lat.2662] 2662Dif.Lon.$3.26W 5 53 26W. 


or 2222 Min. or 3206 min. 


4 


| © 
6. 4 
** 


5 bh Rectangle Triangle ABC (Plate 3. Fig. 5.) is made by 
13. of Practical Geometry, after this manner. 
1 om A repreſenting the Place ſailed from, lay the Meri- 
Difference of Latitude to B. 
Wraw BC perpendicular to A B, and thereon lay the Dif- 
of Longitude, from B to C. 


. rom A to C (repreſenting the Place the Ship is bound to) 
Line, which concludes the Triangle ABC, Right-angled 
boſe Angle BAC meaſured on the Scale of hords or 
deus the Courſe, or Bearing of the two Places. 
| 5 from A to D, and draw a Line DE, ern? to BC, to 
in E, and it's done: For if AE be meaſured on the 
ne = AD was taken from, it ſheweth the Diſtance between 
Places. 


ake the Difference of Latitude, and lay it on the Me- 
to reſolve it by Trigenometry, there are two Tres 
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'Friangles ABC, and ADE; in the former you mu | * | 


1. The Leg AB, is the Meridional Difference of |. 
2. The Leg BC, is the Difference of Longitude. i 

3. The Angle BAC, is the Courſe or Bearing. 1 
4. The Angle ACB, is the Complement of the Cohn 


Secondly, In the Rectangle Triangle ADE. * 
I. The Leg AD is the proper Diſtance of Latitude. 
2. The Hypotenuſe AE, is the Difference of the tu 
3. The Leg DE, is the Departure from the MeridiuW 
4. The Angle DAE, is the Courſe, or Bearing. Mm 
5. The Angle AED, is the Complement of the Con 
Theſe things being premiſed, the Proportions ac 
Axiom 1. Note 2d, of Plane Right Angle Erlangles 1 vre: 
loweth : | OY 
1 For the Courſe, the Proportion by Axiom 1. VM 
is: OT 
If the Leg AB is made Radius, then the Leg BC is 
gent of the Angle BAC, and therefore it is, 3 
As the Meridional Difference of Latitude, is to tie 
ſo is the Difference of Longitude, to the Tangent of th: 
but more briefly thus: . 
Merid. Diff. Lat... Diff. Long. : : Radius ++ T. of ti: Wh 
2689 Minutes 3206 Min.:: T. 45d. ++ T. 50d. «8 
Which being turned into Points of the Compaſs, nul 
Courſe to be SW half W. nearly. It 
2. To find the Diſtance, the Proportitn by Axiom 1. 
is this: Bhs 
Making the Hypotenuſe AE Radius, the Leg AD is. 
of the Angle AED, or the Sine Complement of the Col 
therefore it is, 
As the Sine Complement of the Courſe, is to the prope! © 
rence of Latitude; ſo is the Radius, to the Diſtance in tie 
Or-more briefly thus ; | 7 
S. c. Courſe ++ Diff. Lat. : : Radius ++ Diſtance requi 
3 399 Som. 2222 Min. : : S. god. ++ 3458 Minus 
Note, The Meridional Difference of Latitude may be 10 
the Gunter q- Scale, thus; 7 
Extend the Compaſſes from the -Latitude. of 50d. ug 
the Meridional-line) to the Latitude 12d. 58m. on 


n 
* — 
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t 5 W Extent meaſured on the Line of equal Parts will be 
2688 Minutes, the Meridional Difference of Latitude, 
. 1 N | ut 1 Minute leſs than by the Table. 


. Both Latitudes and Courſe given; to * the Diſtance, 
and Difference of Longitude. 


3 4 Ship fails from the Lizar, and makes her Courſe 
ation, Lee-way, &c. are allowed for) to be 8. 39d. 


o vb, S. = W. and then by Obſervation, is in Latitude 
lin "I N. I demand _ Diſtance run, and the Longitude 
Ru Minutes 
= Latitude + 55 2 15 Meridional Parts 3 3474 
hed 45 3074 
at 8 of Lat. * Mer. Diff. Lat. — 400 


255 Minutes. | 


vo q * 
ö = 
* 5 4 
45 * 
S 30 


Te WWincatc this, or any of the Seven next Problems, by the 
he Seale, as alſo their Reſolutions by Plane Trigonometry, 
5 ireQtions and Notes in the foregoing Problem may be ſuf- 
nt Inſtructions, and therefore they are omitted till I come ts 
10. 

find the Diſtance, the Proportion (as in Plane Sailing) 


hs Courſe Diff. Lat. : : Radius ++ Diſtance 
oom. 269 Min. : : S. god. ++ 346 Minutes. 
d find the Difference of 3 the Proportion is 


T. Courſe: : Merid. Diff. Lat.. Diff. of Long. 
T. 39d : : 400 Minutes . 324 Min. or 5d. 24m. 
Tikes Extent on the Meridional Line (on the Gunter) 
titude od. oom. to Latitude 45d. :3tm. meaſured on 
of Equal Parts, is 6d. 28. the Meridional Difference of 
; and then you may ſay, 

xd. +» T. 39d. : : 6d. 52. ++ 5d. vg. or 5d. 24m. the 
Nee of Longitude, | as is ond above. 

een to find the Longitude the Ship i. is in, 'tis thus, 
tude failed from '5d. 24m. Weſt. 
"cc of Longitude 324 Viiruitls, v1 or — = 5d. zam.) Weſt. 


. 48m. . Welt 
Prob. 


ede Ship i is in 
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Problem 4. Both Latitude and Diſtance given; 5 10 
Courſe, and Difference of Longitude. in C 


Example. If a Ship runneth 300 Minutes North wh 
from a Port in Lat. 37d. N. and Longitude 10d. 250 
ſhe be in Latitude 41 Degrees North: I demand nn 
ſteered, and what Longitude we. is in? Fer. ©: 
Sailed from 1 37d. North : 

Sh is in 5 Latitude $ 27d. Noch  Merid. Pan 


—ů ů 


Difference of Latitude 4 North, Merid. Diff. I. 


bo 
Or 240 Minutes 1 
I. To find the Courſe, the Proportion (as in Caſe (Wn 
Plane-Sailing) is thus ; Ms 
Diſtance +- Radius: : Diff. Lat. ++ S. c. Courſe. 
300 Min. . S. god. : : 240 Min. ++ S. 53d. o8m. Wn 
ubtract from —— god. oom. 


Remainder is the Courſe — 36d. 52m. 
Weſterly 3 1 Points of the Compaſs, which makes u 
to be NW by NZ W. neareſt. : 

2. To find the Diff. of Longitude, the Proportin 
Radius ++ T. Courſe : : Merid. Diff. Lat. · Difteren 
T. 45d. ++ T. 36d. 52m. : : 309 Minutes 232 Min. 

Or thus, the Extenr (on the Meridional Line on tr 
from Latitude N26. to Latitude 41d. meaſured on E 


is 5d. tom. Meridional Difference of Latitude. & 
T. 45d. -- T. 36d. 52ni. : : 5d. 543 ++ 3d. 88 Parts d 
3d. 52m. the Difference of Longitude as before. IN 
Longitude failed from rod. 25 
Difference of Longitude, is 232 Minutes or 3d. zu 
Longitude the Ship is in — I 40, 


Problem 5. Both Latitudes and Departure th tit 
given; to find the Courſe, Diſtance and Dn of 


Example. A Ship in Latitude 50d. 10m. North, "i 
tude 5d. 24m. Weſt, fails South Weſtward, till her nl 
is 789 Minutes, and by Obſervation is in Latitude vl 
North : I demand the Courſe ſteered, Diſtance fail 
Log, and what Longitude the Ship is in ? 

I | 
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> Proportion for the Courſe and Diſtance, are the ſame 
apter 3. Section 3. Problem 6. of Plane Sailing, in 
to which I refer you, and here omit them. : 
find the Difference of Longitude, the Proportion 1s ; 
Wcparted 50d. 10m. N. 43490 
Whip is in 30d. 20m. N. 1 Ms. 2571 0 Min- 
c Latit. 10d. 5om. Mer. Diff. Lat. 919 Min. 
Or, 60 
at. 650 Minutes. Then you may ſay, 
at. - Departure : : Merid. Diff. Lat.. Diff. Longit. 
in. 789 Min. : : 919 Minutes 11 16m. or 18d. 36m. 
the Extent on the Meridional Line on the Gunter) 
tiude 50d. rom. to Latitude 39d. 20m. (meaſured on 
of equal Parts) is 15d. 3 Tenths, the Meridional Diffe- 
Latitude. And then ſay, 
Minutes -- 789 Min.:: 15d. 3 Tenths-- 18.6 Tenths 
gsm. the Difference of Longitude, as before. 
een, to find the Longitude the Ship is in, tis thus; 
* gitude failed from 5d. 24m. Weſt. 
PIE of Longitude 1116 Min. or-———18d. 36m. Weſt. 

E 


the Ship is in —— —— —— — 24d. oom. Welt. 


n 95 
5. On: Latitude, Courſe, and Diſtance given; to find 
S/n f Latitude, and Difference of Longitude. 


A Ship in Latitude 42d. 30m. North, and Longi- 
. Zim. Weſt, fails SE by S. 591 Minutes, or 197 
I demand the Latitude, and Longitude the Ship is in? 


r the Difference of Latitude, the Proportion (by the 1/7 
Plane Sailing, in Page 60) is thus : 


s -: Diſtance : : S. c. Courſe ++ Difference of Latitude. 
_ 25 . 591 Min.:: S. 5 Pts... 491.4 Min. or 8d. 11m. 

WE failed from 42d. 30m. N. Merid. Parts 2822m. 
491 Min. or— 8d. 11m. 8. 


the Ship is in — 34d. 19m. N. Merid. Parts 2195m. 


= giveth the Meridional Difference of Latitude 627m. 
; The Extent (on the Meridional Line on the Gun- 
Latitude 42d. _ Latitude 34d. 19m. meaſured 

on 


— 
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on the Line of Equal Parts is 10d. 75 or 10d. 30m. 28nﬀne 
dional Difterence of Latitude. | 
2. To find the Difference of Longitude, the Propel 
As Radius T. Courſe : : Merid. Diff. Lat · Differ. 1,8 
As T. 4Pts. ++ T. 3 Points:: 627 Minutes 419m. o Wn 
: Or thus 3 eh 
As T.4Points · T. 3Pts.:: Iod. & -- bd. 50m. Diff. Lon, 
Longitude ſail'd from 18d. zu 
Diff. Long. 419 Minutes, or —— o6d. 50 
Longituds the Ship is in — — IId. za 


Problem 7. One Latitude, Courſe, and Departure 
find the Diſtance, Difference of Latitude, and D 
Longitude. L 


Example. A Ship ſails ES E. from a certain Port u 
cod. tom. South, and Longitude 10d. 16m. Eaſt, if 
Departure from the Meridian be 957 Minutes: I di 
Diſtance ſail'd, the Latitude and Longitude ſhe is in! 


1. The Diſtance is 1035 5 | DIE. 
2. The Diff. of Lat. any Min. by Chapter 2. 4407. 
Problem 3. of Plane Sailing, in Page 61, Then th: Whats 
the Ship is in, and the Meridional Difference of i 


found thus ; 

Latitude failed from Sod. 10m. South, Merid. Par 
Latitude Ship is in 56d. 46m. S. Meridional Parts 
Subtract, giveth the Meridional Difference of Latitude 

As Diff. Lat. Departure : : Merid. Diff. Lat. Dif. + 
As 396 Min.. 957 Min.: : 667 Min. . 1611m. or 8 
from Latitude 50d. 10m. to Latitude 56d. 46m. meal 
the Line of Equal Parts; is 11d. ; the Merid. Diff, of 


Diff. Latitude 396m. or 6d. 36m. 8. 
3. To "af the Difference of Longitude, the Proportin 0 6 
Or thus; the Extent (on the Meridional Line on the 


Then ſay, F 
As 396 Min. 957 Min.:: 11d. 54 -+ 26d. 51m. the . 
Then to find the Longitude the Ship is in, it's thus; 


Longitude failed from. „ 
Difference of Longitude 1611 Min. or 26d. 51 


ä — — 


— mennnrnne anemone 37d, 07M 


Longitude the Ship is in 
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Ss. 0% Latitude, Diſtance ſail d, and Departure from 
n given, te find the Courſe, Difference of Latitude, 
eee, Longitude. 


. A Ship in Latitude 49d. 3om. North, and Lon- 
a. 40m. Welt, fails South Eaſtward 645 Minutes, 
Departure from the Meridian be 500 Minutes: I de- 
aß eee Courſe ſteered, the Latitude, and Longitude the Ship 
Mo | 
e Courſe is S. od. 5om. E. or SE Z E. 
Diff. of Lat. 407 min. or 6d. 47 min. nnr 
. Problem 5. of Plane Sailing, in Pages 62 and 63, 
'—_—_c Ltitude the Ship is in, and the Meridional Difference 

ae, is found thus; Min. 
ec failed from 49d. 3om. N. Merid. Parts 34.28 
A Lat. 407 min. on— _ bd. 47m. 8. 
the Ship is in — 42d. 43m. N. Merid. Parts 2840 

N Meridional Difference of Latitude 588 
find the Difference of Longitude, the Proportion is; 
Lat. . Depart.: : Merid. Diff. Lat. ++ Diff. of Long, 
407 min. -- 500 m.:: 588 min. . 721.8 min, or 12d. 2m, 
H the Extent (on the Meridional Line on the Gunter) 
itude 49d. 20m. to Latitude 42d. 43m. (meaſured on 
Warts) is gd, ;5, the Meridional Difference of Latitude: 
Y 

\s „ min. .. 500 min. : : 9d. 23 12d. the Diff. Long, 

F „to find the Longitude the Ship is in, *tis thus; 

tude ſail'd from 14d. 40m. Weſt. 

i Longit. 721.8 Minutes, or —— 12d. 02m. Eaft. 

N 0 


— 


2d. 38m: Wet. 


4 5 


ftude the Ship is in 


9. One Latitude, Courſe, and Difference of Longitude 
en, to find the Diſtance, and Difference of Latitude. 


pple. A Ship fails SW, — W. from the Lizard, until 
Longitude 57d. 26m. Weſt, I demand the Latitude the 

n, and her Diſtance ſail'd? 

ngitude failed from . cd. 24m. Weſt. 

ngitude the Ship is in — 57d. 26m. Weſt, 


— moment 


and Remainder is the Diff. Long. 52d. 02m. 
| 60 
Or 3122 Minutes. 
G 2 1. Fox 
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1. For the Mer. Difference of Latitude, the Prop 
be thus | > 
As T. Courſe · Radius: : Differ. Long. Mer. Dis 
As T. 5 Pts. T.4 Pts. : : 3122 Minutes ++ 2086 M 
Latitude failed from 50d. its Merid. Parts — 3474 (uM 
giveth the Mer. Pts. for the Lat. the Ship is in 1388 wil 
in the Table of Meridional Parts; and againſt it you 
22d. 32m. the Latitude the Ship is in North. 

Or thus, on the Gunter; take the Meridional Dif 
Latitude, being 2086 Minute, or 34d. 46m. from! 
of equal Parts, and ſet it from the Latitude departed i 
50d. oom. on the Meridional Line decreafing (becauſe 
Latitude, and failing Southerly) and it reacheth (in the fa 
to 22d. 3om. the Latitude the Ship is in, very near to 
titude found above by the Table of Meridional Part, 
from 1t but 2 Minutes. | 

Then having both Latitudes known, the Difference 


| will 
red.” 
tude is found (by ſubtracting the leſs from the great: Ws 
27d. 28m. or 1648 Minutes, or 549 Leagues. f 80 


2. Find the Diſtance ſail'd by Chapter 3. Section 3; 
or Caſe 2. of Plane Sailing, in Page 61. 


Problem 10. Two Places in one Parallel, or Latitud, Mt ' 


Example. I demand the Diſtance between the Liu x oy. 
Penguin Tfland on Newfoundland ? 


Tengagin If 23 Longit. is 52d. 5m 


5d. 24M F 
Subtract, and Remainder is Dif. Long. 47d. 330 
Or, 60 


Difference of Long. 2853 Minu 
Theſe Places are both (ſuppoſed to lie) in Latiu 
oom. North, whoſe Complement is 40d. oom. | 


To delineatethis Problem by the Plane Scale. 


6 Draw the prick'd Arch BC, with the Sine of 901 
one Foot being on the Center A. 


2. Lay the Difference of Longitude on that Arch, 
to C, and draw the Lines AB, AC, and BC. 
| | | 


. | 
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1 the Sine Com- 
r the Latitude 
ST oot in A, draw 
; that is, take 
Wc mcnt of the La- 
Wm the Line of 
—_ with one Foot 

the prick'd Arch 
AB in D, and 


a Line from D 
tis done; for 
meaſured on the 
ee BC was raken 
Whew the Diſtance 
red.” 


ö f ; 3 .The Explanation of the Scheme. 
1 (North Pole of the Earth. 


* 


* The * D 


Lizard 2 in the Latitude of 

'Y E | 2 | Pengwin Ilie od. oom. 

12 BC 2 Equator. 
5 DE FS Parallel of 50d. N. Lat. 

1 ADB * Meridian of 5 The Lizard. 
„„ AEC Penguin Iſland. 
= BC | © | Diff. Long. between the 2 Places. 

5 DE } «Diſt. between them in that Parallel 


80 find their Diſtance ; the Proportion, by the 4th 
rn of the ſixth Book of Euclid, is, 
te BC; fo is AD, to DE. And alternately, 
=P, to AD; fo is BC, to DE. That is, 
ius, is to the Sine Complement of the Latitude; ſo is. 
rence of Longitude, to their Diſtance in that Parallel 
pc. In ſhort thus: 
us ++ S. c. Latitude : : Diff. Long. Diſtance. . 
ad. . S. 40d. 00m. : : 2866 Min. ++ 1834 Min. 


G 3 Or 


102 Mercator's-Sailing. 4 


: blem 
| Or thus; By the Plane Scale. Rants 


Take the Latitude of 50d. oom. from the Scale Wn 
and meaſure it from 60 on the Scale of Miles of I, 
marked (ML) and it ſheweth Minutes 38.6 Tenths nl 
gree of Longitude in that Latitude. Then ſay, 4 

As 1 Deg. -- Min. 38.6: : Diff. Long. 474. 2 
Minutes the Diſtance as before. 


Problem 11. Two Places in one Latitude, their | 
given; to find their Difference of Longitude, il 


Example. If a Ship ſails Weſt 390 Minutes from te 
What Longitude is ſhe in? | 
To delineate this Problem by the Plane Scale. 
t. Take go Degrees from the Line of Sincs, and vil 
Foot on A, draw the prick'd Arch BC. zendi 
2. From the Line of Sines, take the Complement ai 
Latitude, and ſetting one Foot on A, draw the prid We 
DE. 3. Dr 
3. Then from any Scale of equal Parts, take the 
(aid 1 and Jay it on the laſt Arch, from D to E. . 1 
4. From A draw Lines through D and E, to cut i 
BC, in B, and in C. 
5. Then draw a Line from B to C, and *tis done; 
being meaſured on the ſame Scale DE was taken from, . 
the Difference of Longitude required. 


4 ' * 
— wa - 
i — 


The Proportion (by the 4th Propoſition of the 6th] 
Euclid) for the Difference of Longitude, is, 
As S. c. Latitude · Radius : . Diſtance · Difference d 
As S. 40d. oom. S. god, : : 3 90min. 606.7 min. or 10 
Or thus; By the Plane Scale. . 
The Latitude 50d. oom. taken (from the Chords) ul 
ſured on the Scale of Miles of Longitude, ſheweth the 
38.6 Tenths make a Degree of Longitude in that! 
hen ſay, 
As Min. 38.6 Tenths ++ 1d. : : 39om. ++ rod. 28 or 10 
Diff, Long. differing not one Minute from that found bd 


— 


A 
2 


Longitude of the Lier oßd. 24 
Liffercnce of Longitude 65, 3 min. or — od. 076 101 


— 


4, gives the Longitude the Ship is in — 15d. 316 
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| I Two Places in one Parallel of Latitude, their Di- 
Wd Difference of Longitude given; to find the Paral- 
atitude. 


e. Supp/e two Ships in the Equator 2842 Minutes 
% thy both ſail North alike Diſtance, till they are 
Ainuies aſunder : I demand what Latitude they are 


7 delineate this Problem by the Plane Scale. 


. pw the prick'd Arch 
Wh the Sine of go De- 
ee Foot being on the 


ter ) to cut the Line AB 


B crect the prick'd 
gular Bc, and there- 
ie Difference of Lon- 
m B to c. 

3. wo the prick'd Line 


el 5 
en with the Diſtance 

WEarallel, and one Foot 
rick'd Line Ac, mo- 
n that Line, ttill the f > 

ot turned about, will a — 
couch the Line AB, C 2842. 71 
ere the former Foot 
vhich is at e, there ſtay it. 

ake the neareſt Diſtance from e, to the prick'd Line Bc, 
that Diſtance on 'the Line AB, from B to D, and draw 
ne k'd Line De. g 

Wy the Difference of Longitude on the prick'd Arch, 
ich the Side of go Degrees, from B to C, and draw the 
e; alſo with the Diſtance AD, and one Foot on A, 

he prick'd Arch DE, to cut AC in E; likewife draw 
rom B to C, and from D to E, and 'tis done: for AD, 
meaſured on the Scale of Sines, will ſhew the Comple- 
| the Latitude required. „ i 
f Be be equal to BC, and De equal to DE, tis 
| yy n otherwiſe not; as the prick'd Arches c C, and e E 


84 To 
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To find the Latitude (by the foreſaid Propoſition « M 
the Proportion is thus ; 
As Diff. Long. Diſtance : : Radius S. c. Latit. vii 
As 2842 Min. . 1833 min. : : S. god. ++ 8. 40d. 1 
Which ſubtracted from — god. on 
The Remainder is the Parallel of Latitude — 49d. 50 
Or thus; by the Plane-Scale. 
As 2842 min. 1833 min. : : 6 min.. min. 38.7 Ti 
king one Degree of Longitude, in the Latitude requirei, 
Then from the Scale of Miles of Longitude (mat. 
take Min. 38.7 Tenths, meaſure it on the Sale of Cha 
it ſheweth the Latitude to be 49d. 50m. as before. =. 


Section IV. Problems of Sailing by the Middle Latina 
Proportion drawn from the Middle Latitude, neari; tt 
with Mercator's-Sailing. 


IN theſe Problems, there is no Uſe made of the Tables i ' 
ridional Parts, and all its Proportions may be wrong D 
by the Logarithms, and Gunter's-Scale. 


Problem I. The Latitude, and Longitude ef two Places ji: 
find their Courſe and Diſtance. 122 m 

Example. What is the Courſe and Diſtance from the 
to the Iſland Barbadoes; * 
d. m. d. m. d. 1 


Lizard 50 oo N. — 50 oo ; 1 
Boral $ Lat 12 58 N. — 12 585 Long. F 1 


Difference Latitude 37 02 8. ſum is 62 58 Diff. Long. 53 

50 Mid. Lat. 31 29 60 n_- 

Minutes 2222 ſubt. it from 90 oo or 3206 ul 
Comp. Mid. Lat. 58 31 | 


To delineate this Problem by the Plane-Seale. Plate 3. 
1. Make AD upon the Meridian equal to the Differen 
Latitude. a 
2. Draw the prick'd Arch I K, with the Sine of 90 D 
(one Foot _— on A) to cut the Meridian AD in IJ. : 
3. With the Sine Complement of the Middle Latitude, and 
Foot on A, draw the prick'd Arch 


GH, to cut the Meridian vl 
1 


* J £ 
8. 1 
* L WA id 
—_ 
ell 
n 
5 
Sn. 
þ 2 
8 
4 4A 2 
: 3 
; 2s 


Wt 5 


| 


Sailing by Middle Latitude, 105 


the laſt Arch, lay half the Difference of Latitude, 


H. 
and H, draw a Line, to cut the firſt Arch (made 


eo go Degrees) in K. 
i twice on the Meridian, from A to B. 


g erect a Perpendicular, and thereon lay the Diffe- 


ongitude, from B to C. | 
a Line from A to C; and from D, draw DE pa- 


| ; C, to cut AC in E, and it's done. Plate 3. Fig. 0. 


the Leg AD, the Difference of Latitude. 

g BC, the Difference of Longitude. 

WW potenuſe AE, the Diſtance of the two Places. 
DE, the Departure, according to the Plane-Chart. 
cle DAE, or BAC, the Angle of the Courſe er 


g- 


I A dzle AED, the Complement of the Courſe. 


the Courſe, or Bearing, the Proportion is; 


Difference of Latitude, is to the Difference of Longi- 
Tas the Sine Complement of the Middle Latitude, to the 
tof the Courſe, Or more briefly thus; 


Lat.. Diff. Long. : : S. c. Mid. Lat... T. Courſe. 
in. . 3206 min.:: S. 58d 3im. T. 50d. 54m. 


er. The Extent from 2222 Minutes to 3206 Mi- 
e Line of Numbers, being laid (increaſing) from Sine 
WE rcacheth beyond the Sine of god wheretore lay that 
n the Sine of go Degrees towards the Left-hand, and 
ot there; then bring in the other Foot to the Sine Com- 


it f the Middle Latitude 58d. 31m. this laſt Extent of 


ot aſſes, lay from Tangent 45 Degrees, and it ſheweth 
ess 50d. 54m. the Courſe South weſterly, or SW. half 
is the Courſe from the Lizard to the Ifland Barbados. 
thus; By two Proportions to find the Courſe. 

b \s the Radius, is to the Sine Complement of the Mid- 
eis the Difference of Longitude; to the Depar- 
che Meridian, or Meridional Diſtance. 

A More briefly thus; 

. c. Middle Lat. : : Diff. Long. Departure. 

(. S. 58d. 31 min. : : 3206 Min. 2734 min. 
=” As the Difference of Latitude, is to the Departure 
7 eridian; ſo is the Radius, to the Tangent of the 


Or 
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Or more briefly thus ; 
As Diff. Lat. · Departure : : Radius ++ T. Courſe, WR 
As 2222 min. 2734 min. : : T. 45d. ++ T. 50d. 5m. 
2. To find the Diſtance, the Proportion i; | 

As S. c. Courſe -- Diff. Lat. : : Radius ++ Dittance oil 
As S. 39d. Om. . 2222 min.: : S. od. 3523 Min RF 


Problem 2. Both Latitudes and Courſe given; | 
Diſtance, and Difference of Longitude. 

Example. Suppoſe a Ship ſails from the Lizard. 1 
(when Variation, Lee-way, &c. allowed for) her Co 
39d. Weſt, or SW by S Z W. and then, by Obſer:2: 
Latitude 45d. 31m. North; what's her Diſtance run, Wi: 
gitude ſhe is in ? eq 
Lizard Q Latitu 1 god. oom. North —— —— 
Obſerved $ 45d. 31m. North | 


Difference of Latitude 4d. 29m. Sum both Latitu 
60 The half is Mid. : 

Or, Minutes 209 Which ſubtract fra 

The Remainder is Compl. of the Middle Latitude: | 
To delineate this, or any of the following Probl: 


Plane Scale, the Inſtructions in the foregoing are (uf 
inform the diligent Learner. 


1. The Diſtance is 346 Minutes by Chapter b.! 
Problem 3d. of Mercator's-Sailing, in Page 95. 

2. To find the Difference of Longi tude, the Ppopor 

As the Sine Complement of the Middle Latitude, 
Tangent of the Courſe : fo is the Difference of Latitud 
Difference of Longitude. Or thus ; 
As S. c. Mid. Lat. T. Courſe : : Diff. Lat. . Diff. di 
As S. 42d. 15m. ++ T. 39d, : : 269 min. 324 mt 

To work this, or any ſuch like Proportion, by | 
Scale, the General Rule of extending from the Firſt! 
the Second, &c. will not ſerve, till the Firſt and Secom 
are reduced to one Line, or Scale, and that by this Rul 
ing. 


A General Rule to reduce the Second Term Tangent, 
Firſt Term Sine. 


Extend the Compaſſes from Tangent 45d. to the 
of the Second Term; lay that Extent on the Line of din 
god. if the Second Term be lefs than 45d. but if more, 


— 
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WW cowards the left Hand; and where the Foot reſteth, 
W-cond Term reduced to the Firſt, and is to he counted 
the Second Term; as for Example. 

Wk the foreſaid Proportion, to find the Difference of 


W Extent from Tangent 45d. to Tangent 39d. laid from 
eacheth to 54d. 05m. the Second Term reduced to 
erm. N 

[Extent from 54d. 05m. (the Second Term reduced) 
Wd. 15m. the Firſt Term in the Proportion; laid on the 
Wumbers from 269 Minutes, the Third Term, will reach 
WWinutes, the Fourth Term, the Difference of Longi- 


Fred. 
Buy two Operations to find the Difference of Longitude. 


the Sine Complement of the Courſe, is to the Dif- 
Latitude: fo is the Sine of the Courſe, to the Depar- 
che Meridian, or Meridian Diſtance. (Ir tbus ; 

We. Courſe . Diff. Lat. : : S. Courſe +: Departure. 
2 degr. . 269 min. :: S. 39 deg. ++ 217.8 min. 
„As the Sine Complement of the middle Latitude, 
is: fo is the Departure from the Meridian, to the 
eof Longitude. Briefly thus; 

"Y Middle Lat. Radius:: Departure Diff. Long. 
ad. 15m. . S. god. : : 217.8 min. -- 324m. as before 
to find the Longitude the Ship is in, tis thus, 
Longitude is —— | — ogd. 24m. Welt. 
* ongitude 324 Minutes, or o5d. 24m. Weſt. 
[WM ude the Ship is in od. 48m. Weft. 


3. Both Latitudes, and Diflance given; to find the 
Courſe and Difference of Longitude. 


a. If a Ship runneth 300 Minutes North Weſterly, 
ort in 37 deg. North Latitude, and Longitude 10d. 


con : 
zue until the be in Lat. 41 deg. North: What is her 
h 2 Longitude ſhe is in? | 
rom : 37d. North — 2 1. 


e of Latitude 4d. N. Sum of both Latit. 78d 


5 e Middle Latit. 39d.” 
fe) Or, Minutes 240 Subtract from god. 


Complement of the Middle Latitude 5 1d. 
| I. The 


7 
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1. The Courſe is North 36 deg. 52 min. Weſt, 
N. + Weſt neareſt ; found by Chapter 4. Section 3. 
of Mercator's Sailing, in Page 96. IR 

2. To find the Differ. of Longit. the Proportion i; 

As S. c. Mid. Lat.. T. Courſe : : Differ. Lat. ) 

As S. 51 Degrees · T. 36d. 52m. : : 240 min. 

By Gunter's Scale. The Extent from Tangent 41 
gent 36d. 52m. will reach from Sine god. to Sine þ 
the Second Term reduced to the Firſt. Then the Ex 
this laſt (Sine 48d. 30m.) to Sine 51d. (the Firſt Ten 
aboveſaid Proportion) will reach on the Line of Num 
the Difference of Latitude 240 Minutes, to 231.6 \llt 
3d. 52m. the Difference of Longitude. * 

Or thus; By two Proportions (after the Courſe i; i. 
before) to find the Difference of Longitude, fay ; 7 5 

I. As the Radius, is to the Diſtance failed ; ſo i; 
the Courſe, to the Departure from the Meridian: 43 


Which briefly is thus; 4 
As Radius ++ Diſtance:: S. Courſe ++ Departur. 
As S. god. ++ 300 min.: : S. 36d. 5 2m. 180 Minu 
2. As the Sine Complement of Middle Latitude, is, 

ſo is the Departure from the Meridian, to the Difference 

gitude. Briefly is thus; | oF 8 
As S. c. Mid. Lat. Radius : : Departure · Dif. N 4 

As S. 51 Degrees ++ S. god. : : 180 Min. 231.64 

Or it may be found by this Proportion, when the Val 
given. - 

S8. c. Mid. Lat. Diſtance : : S. Courſe ++ Diff. L 

S. 51 Degrees ++ 300 Min.: : S. 36d. 52m +- 231.6. 

Then to find the Longitude the Ship is in, tis hh 


Longitude the Ship failed from - 10d. 25 Eà1ʃ 
Diff. Longitude 231.6 Minutes, or 34. 52 
Longitude the Ship is i 14d. 1708 | 


Problem 4. Both Latitudes, and Departure from the J £ 
given; to find the. Courſe, Diſtance, and Different "i 


gitude. | C 
Example. A Ship in Latitude 50d. rom. North, wi 
ture be 789 Minutes, and ſhe be in Lat. 39d. 20m. 00 


Stude 5d. 24m. Weſt; fails South Weſterly, 'till th 
I demand the Courſe, Diſtance, and Longitude the Shi 
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Sail'd from 50d. 10m. North 5od. 10m. 
Ship is in 39d. 20m. North —— 39d. 20m. 


Por Latitude — 10d. 50m- Sum of both Lat. 89d. 30m. 


60 — — — 


— — 65o The; is Mid. Lat. 44d. 45m. 
Which ſubtract from — god. com. 


Winder is Comp. of the Middle Latitude — 45d. 15m. 
cCourſe is S. 50d. 31m. W. I by Chapter 4. Section 

Wnce 1022 Minutes. 3. Problem 5. of Mer- 
2, in Page 97. 


id the Difference of Longitude, the Proportion is; 
id. Lat. T. Courſe : : Diff. Lat. Diff. Long. 
ns W. 15m. ++ T. rod. 3om. : : 650 Min.. 1112 Min. 
Extent from Tangent 45d. to the Tangent 50d. zom. 

ie Line of Sines) from 45d. 15m. reacheth to Sine 
e Fore the Second Term reduced to the Firſt, Then the 
from this laſt (Sine 35d. 50m.) to S. god. (inſtead of Sine 


|, the Firſt Term in the above Proportion, always 


857 f 
(Courſe is more than 45d. and that) laid on the Line 


dee * from Diff. Lat. 650 Minutes, will reach to 1112 


be Difference of Longitude required. 

* 5 | ; the Difference of Longitude may be found without 
; > Courſe, ſaying ; 

„Line Complement of the Middle Latitude, is to the 


„is the Departure from the Meridian, to the Difference 
ede. That js, 

lid. Lat. Radius:: Departure ++ Differ. Longit. 
J. I5M. ++ 8. god. : : 789 Min. . 1112m. as before. 
he Longitude the Ship is in, may be found, as in 
of Mercator's Sailing, in Page 97, that being the 
ſtion with this. | | 


like manner all the remaining Queſtions in Mercator, 
{ought by the Sine Compłement of the Middle Latitude, 
ave to the Learner's Practice. And thus much may 
de Second Kind of Sailing, or Second Part of Navi- 
d the Application of Plane Trigenometry : Spheric 


try is next, 
CHAF: 
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Chapter V. Containing the Doctrine of Spberic 9 q 
Reftangular and Oblique, bath Geometric, 4; 
and Inſtrumental. 


Efore I enter on Spheric Trigonometry, as to the 
and working of Proportions therein, it will be 
you ſhould underſtand how to make a Spheric Tru 
to meaſure any of its Parts: In Order thereunto I have WM 


the following Problems, which I call Spheric Geometi 


Section I. Spheric Geometry explained by DefuiinWM 
Problems, uy 


Definition 1- Obere Geometry, is that by which the 
the Sphere are deſcribed, drawn, or pi 
a Plane, or flat Superficies = 

2. A Sphere or Globe, is a round Body, made by ti 
of a Semi-circle about its own Diameter, *till the M 
where it began. i 

3. The Projection of the Sphere, is either Ar 
Stereographic, or Gnomonic. | 

4. Arthographic, is the drawing the Superficies of M 
on a Plane, which cutteth the Sphere in the middle, vii 
to the Eye being placed perpendicular to it, and at 
Diftance therefrom : This Projection maketh Uſe only ol 
of Chords, and of vines. 1 

5. Stereographic, ſneweth how to deſcribe the Spher 
ficies on a Plane, which cutteth it in the middle, with hl 
the Eye being placed in the Sphere's Superficies, perpen 
the Center of the ſaid Plane. 

6. Gnomonic Prejection of the Sphere, is drawing te 
ficies on a Plane touching it, with reſpect to the Eye bein 
in the Sphere's Center. 

Theſe two laſt make uſe of the Lines of Chords, T 
and Secants. : Probl. 

7. All Circles of the Sphere, are either Great Circle 
cut it in two equal Parts; or leſſer Circles, which cut ns 
unequal Parts. 4 ** 

: hs 
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“plane on which the Sphere is projected, is that Circle 
unds, or limits the Projection, and 1s repreſented by 
—_ A BCDEBA. Plate 3. Fig. 7. 

=: Circle, is either the Primitive Circle, a Right- 

an Oblique Circle. | 

Circles conſidered ſeverally, or jointly, afford divers 
which are the ſubject matter of Spheric Geometry, 
Nach as follow. 


oblem 1. To find the Pole of any Great Circle. 


| im 1. A Great Circle, is either the Primitive Circle, as 
or a Right Circle, as the Diameter BAD; or an 
Circle, as the Arch BFD. Plale 3. Fig. 7. 
Pole F a Great Circle, is a Punct every way go De- 
ant from it. And i 
The Pole of a Great Circle, is either upon the Pri- 
| Wrcle, or within it. - 

een the Pole is within, 'tis either at the Primitive Circle's 
or not. 


] this Problem are three Caſes. 


1 


; I. Caſe 1. The Pole of the Primitive Circle is required. 


4e. BCDE the Primitive Circle given; to find the 
eof is required. Plate 3. Fig. 7. 

ule. Find A, the Center of the Primitive Circle 
which Center A is the Pole required. 


, 
* 5 
1 
a 
. 
N * 
4 * 
* 
. o 
* 
. * 
6 L 
» 
þ 
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4 
in 


* 
Li 
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# ö tm J. Caſe 2. The Pole of a Right Circle is required. 


ion. A Right Circie paſſeth thro' the Center of the 
Circle, and in the Projection is a Diameter; as BAD. 
A Right Circle hath its Pole on the Primitive Circle. 
2 The Pole of the Right Circle BAD is required. 
wan : 
on 33 the Chords, lay go Degrees on the Primi- 
e from B or D, both ways to C and E; I fay, C and E, 
oles of the Right Circle BAD, | 


m I. Caſe 2. The Pole of an Oblique Circle is required, 


rn. An Oblique Circle paſſeth not through the Center 
imitive Circle, and in the Projection is repreſented by an 
3FD. Plate 3. Fig. 7. Noe 
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Note 1. The Poles of an Oblique Circle, are in if 
which paſleth through its Center. 1 
2. One of the Poles of an Oblique Circle, lieth il 
Centers of the Primitive, and Oblique Circles, ! 
3. Every Great Circle, whether Right, or Obi 
the Primitive diametrically oppoſite, p 


Example. 1 
8 C Circle, and 1 95 its Cent A 
T he Pole of the Obi:qte Cir: BFD is required. Pl: Wn 
The Rule. 1. Iiough A and Y, draw a Dian: Ws : 
Primitive Circle in C and E, and the Oblique Circle AR 
2. Lay a Scale on B and Y, to cut the Primitive Cf * 
which is called Reducing F to the Primitive Circle. 
3. Take go Degrees (from the Scale of Chords) a 
the Primitive Circle, from g both Ways to h. 0 
4. Reduce h to the Diameter CAE, by laying a nn 
and H, to cut the Diameter CAE, both within the! ; 
Circle, and without, either of which Points, I, is 
the Oblique Circle BFD. 
Problem 2. To deſcribe a Spheric Angi. 
Definition. A Spheric Angle, is made by the Int - 
two Great Circles; the Interſection being the Angus 
Note, In this Problem are two Caſes. - 


Problem 2. Caſe 1. To make an Angle, that the Angi roug 
f may be at the Center of the Primitive Cirde. 


The Rule. Such an Angle is made (in all rep 
Plane Angle. i 
Example. An Angle BAC equal to 40d. 3om. (what 
Punct A may be the Center of the Primitive Circle) is 
be made. Plate 3. Fig. 8. ke: 
1. With a Chord of 60 Degrees (on the Center i 
the Primitive Circle, BCDE. P: 
2. On the Primitve Circle, and from the ſame Cho 
BC equal to 40d. 30d. 
3. From B and C, draw two Right Circles, or "i 
thro' A, which will include the Angle BAC required 


Problem 2. Caſe 2. To make an Angle, that the An; 
may be at the Primitive Circle, 


' The Rule. Such an Angle is made by drawing an Ob 
cle, with the Secant of the given Angle. 
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ee. 1: Angle EBF equal to 34d. zom. (whoſe Angular 
„% be ar the Primitive Circle) is required to be made? 
ig. 7. | 
1D 3 primitive Circle BCDE, as before directed. 
a Scale on A (the primitive Circle's Center) and cut 
ive Circle in B, and D. 
ca the Secant of the given Angle 34d. 3om. and one 
=, deſcribe an Arch V. 
Ich the ſame, and one Foot on D, croſs the former Arch 
ae Center of the Oblique Circle BFD, which will in- 
Angle EBF equal to EDF, required to be made. 
SS VV hen the given Angle is Obtuſe, take its Supplement 
. SD c2recs, and with the Remainder make the Angle as 
eee, and 'tis done. h 
. To draw @ great Circle through any given Punct, ſo 
/all make at the Primitive Circle any given Angle. 
. 1. With the Tangent of the given Angle, and one 
ie Center of the primitive Circle, make an Arch. 
th the Secant of the ſame, and one Foot in the given 
cut the former Arch, which Point of Interſection, is 
enter of the Circle required to be drawn. 
"al Example. Plate %. N 
Be E the Primitive Circle 
4 the Center thereof S given; 
F the Punt | 
F., to draw an Oblique Circle, that it may make an 
W the Primitive Circle, equal to 34d. 3om. is required ? 
he given Point muſt be ſo far from the Center of 
dive Circle, that the Tangent from the Center, and the 
f the ſame) from the given Punct, may interſect, or cut 
r ; otherwiſe tis impoſſible. 2 
th the Tangent of 34d. zom. and one Foot in A, make 


V 
IJ * 


en with the Secant of the ſame, and one Foot in F, 
reh Y, in Y, the Center of the Oblique Circle BFD, 
o be drawn; and if B, and D, are dizmetrically oppo- 
ne true, otherwiſe not. 
7 draw a Great Circle, through any two Puncts 
(ther both within the Primitive Circle, or ene within, 
erer without. | 
e. 1. Draw a Line from the Primitive Circle's Center, 
always the remoteſt) of the two Puncts, to cut the Pri- 


de, and produce it at Pleaſure. 
H 2. From 
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2. From the ſaid Punct, draw another Line to a H 
Primitive Circle, that is god. diſtance from the firſt Lin: 
3. On the laſt Line, and at the Punct in the Primiti, WM 
erect a Perpendicular, to cut the firſt Line in the third ?,M 
4. Through the two given Puncts, and this laſt thin 
draw (by Chapter 1. Sect. 2. Problem 7. of Practical (i 
in Page 15.) an Arch of a Circle, and 'tis done. * 


Example. Plate 3. Fig. q. 
BCD E the Primitive Circle 
6 given; 


A the Center thereof 
F and G, two Puncts ; 
Through F and G' tis required to draw a Great Circ: 
I. Thro' A and F, draw the Right Circle BFAD, to of 
Primitive Circle in B and D, and continue it further at 
2. Lay the Chord of god. on the Primitive Circle if 
or from D, to Cor E, and draw the Line FC or FE. 
3. At C erect CH perpendicular to CF, or at E cr: ue 
pendicular to EF, to cut the Diameter BFAD in H, 
Punct. 4 
4. Through F, G, and H, draw a Circle IFG KH, vi Ra 
cut the Primitive Circle in I and K, diametrically oppo 
tis done. 2. Dra 
Problem 5. To drew a Great Circle perpendicular i, 
Right Angles with a given Great Circle. 


A General Rule. Draw a Great Circle through the! I 8 
Poles of the given Creat Circle, and 'tis perpendicular 0A 
makes a Right Angle with it. o < 


Note, In this Problem are four Caſes. 
Problem 5. Caſe 1. To draw @ Great Circle perpeni L 


the Primitive Circle. | 
The Rule. This is done by drawing a Diameter "bn 
Center of the Primitive Circle; for the Center of the H 
Circle being its Pole, all Right Lines drawn through ti 
are perpendicular Circles to the Primitive Circle. 


Example. Plate 3. Fig. 7. * 

BCD E the Primitive Circle, and A its Center given; 1 

a Great Circle perpendicular to it, is required? 
Through A draw the Right Circle BAD, and 'tis 
cular to the Primitive Circle BCDE, as was required. Wl 
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Caſe 2. To draw a Right Circle perpendicular to 
a given Right Circle. 


bel This is done by drawing a Diameter at Right 
oe given Right Circle; or quartering the Primitive 
_ Chptr 1. Section 2. Problem 8. of Pradtical Ge 
ge 15.) with two Diameters. 


Example. Plate 3. Fig. 7. 


f the Primitive : and A its — i 1 
. Right c Circle, 3 2 1588 


Yi Right Circle perpendicular to the Right Circle 

required! : 

ee Diameter CAE perpendicular to BAD, or from 
ñay god. on the Primitive Circle from B, or from 

ind E, which are its two Poles, and through C, A, 
a « aw a Diameter, and 'tis done. | 


mn 5. Caſe 3. To draw an Oblique Circle perpendicular 
a8 to a given Right Circle. 

. 1. Find the two Poles of the given Right Cirele, 
1. Caſe 2. of Spheric Geometry, in Page 111. 
aan Oblique Circle through thoſe two Poles, and 'tis 


1 Example. Plate 3. Fig. 7. 
E the Primitive Circle 
the Center thereof — O given; 


D is a Right Circle ä 3 

an Oblique Circle, perpendicular to the Right 

b, is required? | 

e the Chord of god. and lay it from B, or D, both 

and E, which are the two Poles of the Right Circle 
ch any Diſtance, and one Foot on C, and E, draw 

aut each other in X, the Center of the Oblique Circle 

uired to be drawn. 

f AG be known, or limited to a certain Diſtance, 

| =_-_ by drawing a Circle through the three Puncts C. 


If AG be any known Quantity of Degrees, then 
ent of its Complement, and ſetting one Foot on C, 
ober will croſs the given Right Circle, in the Center 
| * blique Circle by equir ed to be drawn, ; 


H 2 Problem 


— — — 
— . — ꝛ— na 
- 
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Protlem 5. Caſe 4. To draw an Oblique Circle, per . 
to a given Oblique Circle. F 
The Rule. 1. Find the two Poles of the given Obliqu (Wn 
by Prob. 1. Caſe 3. of Spheric Geometry, in pages 111 
2. Through thoſe Poles draw a great Circle, which 
the Oblique Circle at Right Angles, and the Primi: WR 
diametrically oppoſite, and 'tis done. 
b Example. Plate 3. Fig. 10. p 
BCDE the Primitive g.: AS. t 
BFD an Oblique 4 Circle, and 3 * C its Center y d 
To draw another Oblique Circle perpendicular to the 
Circle BFD, is required ? "Fre 
1. Find G, the Interior, and Exterior Pole of . 
Oblique Circle BFD, by Problem 1. Caſe 3. of Spheric (WR: 
in pages 111 and 112. „lem 
2. Through G, draw the Circle HIGK, to cut the 
in H and K, and the Oblique Circle BED in I, (io th: 
is in a Diameter) and 'tis done; for then the Angle RS 
Right Angle, and the Oblique Circles BFID, and HA 
perpendicular to one another. =_ 
ws 1. If the Punct I (on the given Oblique ( 
given; then draw a Circle through I, (and the Interior ia 
(by Problem 4. of Spheric Geometry, in page 113.) and 
Or, 2. If it be required, that the faid Oblique Ci? 
make a certain Angle at the Primitive Circle, then da 


cle through the ſaid Pole C, by Prob. 3. of Spheric t 
in page 113. 00. - 
Problem 6. To lay any Quantity of Degrees on any Gra 

In this Problem are three Caſes. Fa. 


Problem 6. Caſe 1. To lay any Quantity of Degrees on 1M 
| mmtive Circle. "of 
The Rule. This is done by, or from the Scale of C 
Example. Plate 3. Fig. 8. ; 
'BCDE the Primitive Circle, and A it's Center: given; A 

To lay 40d. 3om. on the Primitive Circle from B is req 
From the Scale of Chords, take 40d. 3om. and lay it ; 
Primitive Circle from B to C, and it's done. TR 
| 


* 


Problem 6. Caſe 2. To lay ary Quantity of Degrei ; 
- Right Circle. 
"The Rule. This is done from the Scale of Half Ta x 


counting the beginning thereof to be the Center of the fi 
rele. 8 | 
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Example. Plate 3. Fig. 8. 

| the Primitive Circle, and A its Center @ -_ 
Right Circle —— „ 

Right Circle BAD, from A, to lay 40d. Zom. or from 
. B, to lay 49d. 30m. is required ? : 

W the Half Tangents, take 40d. zom. and lay it on the 
cle, BAD from A to /; or 49d. 30m. the contrary Way 
alf Tangents, laid from B to J, and 'tis done. For A! 
Yogether are equal to go Degrees. 


tm 6. Caſe 3. To lay any Quantity of Degrees on an 

= Oblique Circle. 

Ei. 1. Find the Poles of the given Oblique Circle, by 

N. Caſe 3. of Spheric Geometry, in pages 111 and 112. 

the given Quantity of Degrees on the Primitive Circle, 

. of this Problem. 

duce it from the Primitive Circle to the given Oblique 

y laying a Scale on either of its Poles, and 'tis done. 

3 Example. Plate 3. Fig. 11. 

| h x; mag © Circle, and3 Is its Center given. 
the Oblique Circle BFD (from B) to lay 51d. 3om. is 


A and V, draw the Diameter CAE, and find G the 
the Oblique Circle, by Prob. I. Caſe 3. in page 111. 
tom the Scale of Chords, take 51d. 30m. and lay it on 
itive Circle, from B to H. 

Wy a Scale on G and H, to cut the Oblique Circle BFD 
rn eis BI (on the Oblique Circle) equal to 51d. 3om. 
aaquired. 


at 


| Woblem 7. To meaſure any Part of a Great Circle. 
Problem are three Caſes, which are but the Converſe 
in the laſt Problem. 


al 00 7. Caſe 1. To meaſure any Part of the Primitive Circle. 


%. Take the Part required to be meaſured, and lay it 
os cale of Chords, and it ſheweth how much it is. 


Example. Plate 3. Fig. 8. 

the Primitive Circle, and A its Center given; 

eaſure BC, a Part of the Primitive Circle, is required ? 

the Extent BC in the Compaſſes, and lay it on the 

which will ſhew how may Degrees BC doth meaſure. 
H 3 Problem, 
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Problem 7. Caſe 2. To meaſure any Part of a Rigi | 4 


The Rule. 1. If the Part to be meaſured lieth neut 
of the Primitive Circle, then *tis meaſured on the Sci; nl 
Tangents, from the Braſs Center Pin at the beginning 

2. When the Part to be meaſured lieth next to te 
Circle, then *tis meaſured on the Scale of Halt-T an 
god. counting 8od. to be 10d. 70 to be 20, 60 to b: 

1 
Example. Plate 3. Fig. 8. 
BCDE the Primitive Circle, and A its Center 5% proble 
BAD a Right Circle — dei 


To Meaſure , or BI, on the Right Circle BAD, offi 


| 

} 

'| 
4 
1 


Problem 7. Caſe 3. To meaſure any Part of an Oli 4 N | 


The Rule. 1. Find the Poles of the given Oblique (WA 
Problem 1. Caſe 3. of Spheric Geometry, in Papi 
112. qu! 
2. Lay a Scale on either of the ſaid Poles, and th: 
fired to be meaſured, and reduce it to the Primitive c 

3. Being thus reduced to the Primitive Circle, 'tiW 
on the Scale of Chords, as before in Caſe 1. of this 


—— _— — 


e ̃ ͤͤů e ͤ TIS 
— —— — — " — — 


BCD E the I 8 e 7 | 2 

BIF D an Oblique F Circle, and Tye its Cente! 
To meaſure BI, and FI, on the Oblique Circle BID 
4 Find G the Pole of the Oblique Circle BIFD, . 


| Caſe 3. of Spheric Geometry, in Pages 111 and 112. 7 5 
* Lay a Scale on G and I. to cut the Primitive Ci inde. 
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en EH meaſured on the Scale of Chords, is the Mea- 
; and BH on the ſame Scale of Chords is the Meaſure 


Problem 8. To meaſure any Spheric Angle. 


In this Problem are four Caſes; and this E 

* Rule. A Spheric Angle is meaſured by the Arch 

circle, intercepted between the two containing Sides, 

ar Punct being the Pole of that Circle. Or the Diſ- 
be poles of the containing Sides, is equal to the Mea- 
ec contained Angle. 


il Prob im 8. Caſe 1. To meaſure an Angle, when its Angular 
Punt is the Center of the Primitive Circle. 

1 2 F le. Such an Angle is meaſured (like a Plane Angle) on 

e Pitive Circle, by a Scale of Chords. 


MT Example. Plate 3. Fig. 8. 

"WOE Primitive Circle, A its Center, and the Angular Punct 
eiven; to meaſure the Angle BAC is required ? 
C, and meaſure it on the Scale of Chords, ſhews the 
aA, how much it is. 


4 


em 3. Caſe 2. To meaſure an Angle, when its Angular 
1 Punt is at the Primitive Circle. 


. 1. Find the Poles of the two containing Sides, by 
I. of Spheric Geometry, in Pages 111 and 112. 
| A I of thoſe two Poles, is the meaſure of the 

| Angle. 
WI. Wen the two Poles are in one Diameter, or Right 
tis meaſured on the Scale of Half-Tangents. 
hen they are not in one Diamcter, then reduce them to 

mitive Circle, by laying a Scale on the Angular Punet, 
id two Poles, which Diſtance being meaſured, on the 
Chords, is the Meaſure of the required Angle. 
Example. Plate 3. Fig. 8. 


E the Primiti : 
D wa Oblique © Circle, and 19 its Center given. 


aſure the Angle EDF, equal to the Angle EBF is required, 
rough A and Y, draw a Diameter to cut the Primitive 
= i and I, and the Oblique Circle in S. 

56 the Diameter IAH, find K, the Pole of the Oblique 
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3. The Diſtance AK, or Gl, meaſured on the Sel, I | 
Tangent, (the latter the contrary Way on that Scal: eel 
ſheweth how much the Angle EDF, or EBF is. j 


Problem 8. Caſe 3. To meaſure an Angle when i 
Hunct is not in the Center of, nor at the Primitive (MM 
The Rule is this: 1. Find the two Poles of the twill 

ing Sides, by Problem 1. in Pages 111 and 112. | 
2. Reduce thoſc two Poles to the Primitive Circle, 

ſure the Diſtance of them on a Scale of Chords, and u 
Note, Reduce, is to lay a Scale on the Angular Rr 

quired to be meaſured) and the ſaid two Poles, to cutti 

tive Circle. 
Example. Plate 3. Fig. 8. 4 

BCDE the Primitive Q A 3 

BGF D an Obligne dcn and 8. 8 vol nes 

CAFE a Right O cuts the Oblique in F. 

To meaſure the Angle DFE, er BFE is regu r 
1. Through A and V, draw the Diameter IAH, i 
find K the Interior Pole of the Oblique Circle BGFD, 

in the laſt Caſe. * 
2. Find L the Pole of the Right Circle CAFE, Y 

1. Caſe 2. of Spheric Geometry, in Page 111. f 
3. Reduce K to the Primitive Circle (by laying a 

F and K, to cut the Primitive Circle) and 'tis M: Tun 

meaſured on the Chords, ſneweth how much the Ange 

BFE, is; one Acute, and the other. Obtuſe. | 


Problem 8. Caſe 4. To meaſure an Angle, when the 
Sides are both Obligues Circles. 


Example. Plate 3. Fig. 12. 
BCDE the Primitive p A 0 
CHFE an Oblique Circle, and & V its Center gun 
BGF D an Obligue N ” XS 
To meaſure the Angle DFE, er BFE is required? 
1. By A, and Y; and A, and X, draw two Dian 
them find I, and K, the two Interior Poles of the c 
Sides, by Problem 1. Caſe 3. of Spheric Geometry, in *_ 
and 112. b 
2. Reduce thoſe two Poles, I and K, (by laying a "ſh 
the Angular Punct F, and them) to cut the Primitive 0 
L and M: Which being meaſured on the Chords, ſh*w 
much the Angle DFE, or BFE, is; one Acute, 
Obtuſe. 
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problem 9. To draw a Parallel Circle. 
n A parallel Circle or a leſſer Circle, cutteth the 
Wo two unequal Parts, and lieth parallel to a Great 


In this Problem are three Caſes. 


3 Caſe 1. To draw a Circle parallel to the Primitive 
| _—_ any given Diſtance from it, or from its Pole. 


. With the Half Tangent of its Diſtance from the 
ne Foot on the Center of the Primitive Circle, draw 
nd 'tis done. 

+ WY Example. Plate 3. Fig. 7. 

e Primitive Circle, A its Center given; to draw a 
nel to BCDE, at 3od. diſtance from it, is required? 
ee Half Tangent of 60d. (the Complement of 3od. 

[tance from the Pole of the Primitive Circle, ſet one 


(che Center, and Pole of the Primitive Circle) and 
[ & Circle t mn o, which is parallel, as required ? 


. Caſe 2. To draw a Circle parallel to a Right Circle. 
. From the Chords lay the Parallel's Diſtance 


Right Circle, or the Complement thereof, from one 
es of the Right Circle, both Ways, and note thoſe 
s on the Primitive Circle. 
Wh the Tangent of the parallel's Diſtance from the Pole 
ht Circle, and one Foot on each of thoſe two Marks, 
rcches to cut each other, in the Center of the parallel 
uired to be drawn. 
Example. Plate 3. Fig. 7. 
the Primitive Circle, and A its Center } 
Ws 2 Right Circle —— 
= 2 Circle parallel to BAD, at 40d. diftance from it, or 
50d. diſtance 7 Op C, its Pole, is required ? 
40d. from B top, and from D to ; or lay its Com- 
god. from C, one of the Poles of the Right Circle, 
hy ys to the ſaid p and q- 


W--. the Tangent of 50d. and one Foot on 7 t make 


53 which Point of Interſection at y, is the Center of 
el Circle p r 7 required to be drawn. 


, m 
N 
— 


given; 


— 


Problem 
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Problem 9. Caſe 3. To draw à Circle parallel i 
Circle. 


The Rule. 1. Find the Interior Pole of the gin 
Circle, by Problem 1. Caſe 3. in Pages 111 and In 
duce to the Primitive Circle, and therefrom lay the py 
tance from the Pole both Ways, which being redy 
Right Circle, is the Diameter of the parallel Circle, 

2. Find the middle of the ſaid Diameter, which 
ter of the parallel Circle paſſing through thoſe Mah 


done. Example. Plate 3. Fig. 11. 
BCDE the Primitive 7 ;+: (Ap; 
BFD an Oblique $ Circle, and ? * 5 its Cents 


To draw a Circle parallel to BFD, at 40d. Diſt: 
or 50d. Diſtance from its Pole is required? 
1. Find G the Pole of the given Oblique Circh 
Problem 1. Caſe 3. of Spheric Geometry, in Pages 1119 
2. Meaſure AG on the Half Tangents, and ſupp 
3cd. then add 50 to it, and ſubtract it from 59 ; the 
lay from A to &; and the Difference 20d. lay from 
thus; reduce G to the Primitive Circle, and from 
boch Ways, which reduce to the Right Circle, gin 
Point & and c. 
3. Find »: the middle between & and , and on ma 
draw a Circle to paſs through & and c, which is the pt 
required to be drawn. 
Thus much for Problems neceſſary for the mali 
ſuring Spheeric Triangles ; which I adviſe the Learne 
himſelf with, and then the following Applications 
better underſtood. | 


Section II. The Uſe of. the Nine preceding Problems, in 
Spheric Triangle, and meaſuring its Parts; ow ft 
of Spheric Triangles Geometric. 


Definition 1. A Sphere or Globe, is a round Bod 
| the moving a Semi-circle about is 
meter, till the Motion end where it firſt began. 
circle's Diameter is the Axis, or Diameter of the 
the midddle of which is a PunR, called the Center; it 
all Right Lines drawn to the Surface, or Outſide of 
are equal. 
2. A Spheric Triangle, is deſcribed” on the Sull 
Sphere, whoſe Sides are the Arches of three g 


* * 3 #6 
_ *. * ** a. 6 


* 


E 


COLLETTE. © aw 


A. 


——— 


W. 


I 8 


; 
S 
| 
= 


ould le Fig. 45 


Zhao 


2 
0 
2 

0 
— 


Face thee next 422 


©7208 
* . 


£ 1 Spheric Trigonomelry Geometric. 123 
acually. interſecting each other; and is either Quadrantal, 
or Obliquangular. 7 
Rr drantal Q ae, Side QT god. 
angular Triangle hath < one Angle 6 
CAn( bliquangular Y no Side a Quadrant, 
rany Angle god. = : 
nn every Spheric Triangle, each Side is leſs than a Se- 
1180 Degrees. 3 
Sum of any two Sides is greater than the Third Side. 
& three Sides added together, their Sum is leſs than 
Wee cs. 
Sum of the three Angles, is ever more than two 
les, or 180d. but always leſs than fix Rights, or 540 


| o. The Hypotenuſe, and one Leg given; to make a 
* Reftangular Spheric Triangle. 

ro make a Rectangle Spheric Triangle, two Things 
= (beſides the Rectangle) muſt be given. 


Example. Plate 4. Fig. 1. 


given; 


A ©; Y Hypotenuſe AC 54d. 25m. 
_ zoe BC * n. 


em to make a Rectangular Spheric Triangle is required? 

w the Primitive Circle with a Chord of 60d. a Sine 
or wich a Half- Tangent of god. and quarter it, which 
None in every Problem. 

conſider, whether one of the Oblique Angles ſhall be at 
ite Circle, or at its Center. 
lt at the Center of the Primitive Circle, then 

Ww (by Problem 9. Caſe 1. of Spheric Geometry) a 
ral! to the Primitive, at 54d. 25m. (the given Hy- 

= Diſtance from its Pole; that is, with the Half-Tan- 
64d. 25m. and one Foot on A (the Center of the Pri- 
cle) deſcribe a Circle. | 

en (by the 2d Caſe of the aforeſaid Problem) draw 
Wale] to a Right Circle, at 23d. 3om. (the given Leg) 
rom 1t ; theſe two parallel Circles cut each other in C. 
ough A and C, draw a Great Circle, which in this 
Right Circle ; that is, a Diameter : And from C (by 
5, Caſe 1. of Sphoric Geometry in Page 115.) draw 


a Great 
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a great Circle perpendicular, or at Right Angles to 
in this Caſe will be an Oblique 2 and 'tis done. 
I, | 
Secondly, To make the Triangle, that one of 
Angles may be at the Primitive Circle. | ; 
1. The Circle being deſcribed, and quartered a 
rected. Then, in 
2. Draw (by Problem g. of Spheric Geometry) a 
lel to a Right Circle, at 54d. 25m. diſtant from A it; 
3. And by the aforeſaid Prohlem draw a Circle 
the Primitive Circle, at 23d. 3om. diſtant from 
take 66d. 3om. from the Scale of Half-tangents, au 
Foot on the Center draw a Circle, to cut the fon d. 
Circle in C. ' 
4. Then through A and C draw a Great Circle 
this Caſe will be an Oblique Circle; and from C 
Caſe 1. ef Spheric Geometry, in page 114) draw a 
perpendicular to AB; which in this Caſe will be a N 


and *tis done. 
To meaſure the Things required. 
Th Leg AB is 3 meaſured 27. paz: 
©2 Angles BAC and ACB are è by Problem 85 paz: 


Problem .11. The Hypotenuſe and one Angle vive; I 
Triangle. I 


Example. Plate 4. Fig. 2. 


Hypotenuſe AC 54d. 25m. 2 _. 
I've * BAC — 29d. 3om. 8 Swen; we 
With them to make a Rectangular Spheric Triangle, vl 


Firſt, To make the Triangle, that the given At 
may be at the Primitive Circle's Center. * 
1. Having deſcribed the Primitive Circle, and quam 
before directed in Problem 10. make the Angle BAUM 
29d. 3om. (by Problem 2. _ 1. in page 112. Wn 
Geometry ;) that is, from the Scale of Chords, lay 200 
the Primitive Circle, and therefrom draw a Line throw 
Center of the Primitive Circle. - ith 
2. Make AC equal to 54d. 25m. (by Problem 6. 
page 116. of Spheric Geometry ;) that is, from the Sci 
angents, lay 54d. 25m. from A to C. y bea 
3. By Problem 5. Caſe 3. in page 115, draw a Ci 
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| 3 ar unto AB, to cut the Right Circle AB in B; 
115 F Caſe is an Oblique Circle, and it's done. 


ro make the Triangle fo, that the given Angle 


e Primitive Circle. 
te Primitve Circle is made, and quarter'd as before, 
We of thoſe Marks or Quarters: Then (by Preblem 2. 
eee 112.) make the Angle at A equal to 29d. 30m. 
Ms -: Oblique Circle with the Secant of the given Angle, 
SSD blique Circle AC. ü | 
boy Problem 6. Caſe 3. in page 117.) lay 54d. 
e Oblique Circle from A to C. Or, draw (by Pro- 
m 2 2. in page 121.) a Circle parallel to a Right Circle, 
Em. diſtant from A, its Pole, to cut the Oblique 
rcle AC in C. 
em 5. Caſe 1. in page 114, draw a Circle from 
perpe Wicular to the Primitive Circle AB, to cut AB, in B; 
ct in m * is a Right Circle, and 'tis done. 
= o meaſure the Things required, 


d meaſured by Prob. 5 5 page 117. 


Primitive Circle being deſcribed, and quartered as 
md A placed at its Center; then (by Problem 2. Caſe 1. 
_ 2. of Sheric Geometry) make the Angle BAC equal 
n. by drawing the Right Circle AC. 
rm 6. Caſe 2. in page 116, make AB equal to 
chat is, from the Scale of Half-Tangents, lay 50d. 
he Right Circle from A to B. 

"roblem 5. Caſe 3. in page 115, draw from B, an 
ircle BC, perpendicular to the Right Circle AB, to cut 
Circle AC in C, and it's done. Or thus, 

e Scale of Sccants, take 39d. 3om. (the Complement 
zem. (ſetting one Foot in B, the other Foot marks out 
icht Circle AB extended) the Center of the Oblique 
which concludes the Triangle. 

To make the Triangle fo, that the given Angle 
the Primitive Circle. 13 


+: 


i 
q 
1 
: 
: 
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1. A being on, or at the Primitive Circle, then if 
2. Caſe 2. in Page 112.) make the Angle BAC equal to; 
by drawing the Oblique Circle AC, with the Secant 6. 

2. By Problem 6. Caſe 1. in Page 116. make A 
Primitive Circle) equal to 50d. 3om. by laying the Cl 
from A to B. 4 

3. By Problem 5. Caſe 1. in Page 114. draw a ol 
from B, perpendicular to AB, as the Right Circle 
the Oblique Circle AC in C, and 'tis done. 2 

To meaſure the 22 required. 

Leg BC, and Hypot. AC are ; 

The J Angle Ach ON 8 meaſured by Pal 
in Pages 118 and 120. ? 
Problem 13. A Leg and its oppoſite Angle given ; ii 
Triangle. | 

Example. Plate 4. Fig. 2. 

The 4 Leg BC 23d. 3om. ( . W 

| Angle BAC 29d. 3om. (Sl 

With them to make a Rectangular Spheric Triangle, iſ 

Firſt, To make the Triangle, with the given An 
Primitive Circle's Center. 

I. The Primitive Circle drawn, c. as before, a 
Center, (by Problem 2. Caſe 1. in Page 112.) make 
BAC equal to 29d. 30m. by drawing two Right (MM 
and AC. | 

2. Draw (by Problem . Caſe 2. in Page 121.) 
Circle, parallel to the Right Circle AB, at 23d. zug 
from it, to cut AC in C. jb 

3- From C (by Problem 5. Caſe 3. in Page 115) 

Oblique Circle BC, perpendicular to the Right Ci 
cut AB in B; and 'tis done. 

Secondly, To make the Triangle, that the given 

be at the Primitive Circle. 
1. A, being at the Primitive Circle, (by Problem 2. 
Page 112.) make the Angle BAC equal to 29d. 30m 
ing the Oblique Circle AC, with the 7 wks thereof. 
2. By Problem q. Caſe 1. in Page 121. draw a Para 
parallel to the Primitive Circle AB at 23d. zom. di 
it, to cut the Oblique Circle AC in C. Or thus 
Half Tangent of 66d. 30m. (the Complement of 2 
and one Foot in the Center of the Primitive Circe wn 
other cut the Oblique Circle in C. . 
3. From C (by Problem 5. Caſe 1. in Page 114.) nl 

I 8 
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4e 5 perpendicular to the Primitive Circle AB, to cut 
ttis done. 

To meaſure the Things required. 

ol ore and Leg, AB, #7” Emeaſured by prab. . 5 
118 and 119. 


. Bosh Legs given, to make a Spheric Triangle. 
2 Example. Plate 4. Fig. 5. 

. od. 300.2 

E Leg BC = —_— 3 

co make a Rectangular Spheric Triangle is required ? 
make the Triangle, that one of the Oblique An- 

= at the Primitive Circle's Center. 

ng at the Center of the Primitive Circle, draw the 

AB, and thereon (by Problem 6. Caſe 2. in Page 

ah equal to 50d. 30m. by laying the Half Tangent 

A to B. | 

6 (by Problem 5. Caſe 3. in Page 115.) draw an 

ee BC perpendicular to AB. Or thus, 

ccceant of 39d. 3om. (the Complement of 5od. 3om.) 

ne Foot on B, the other Foot marks out (in the Right 

MAB extended) the Center of the Oblique Circle BC. 

—__ (by Problem 9. Caſe 2. in Page 121.) a Parallel 
iel to the Right Circle AB, at 23d. 3om. diſtance 

cut the Oblique Circle BC in C. Or thus, 

Wer! ©. Caſe 3. in Page 117. lay 23d. 30m. on the 

grclc, from B to C. 

Wuzh A and C draw a great Circle; which in this 

eight Circle, and 'tis done. 

To make the Triangle, that one of the Oblique 
be at the Primitive Circle. 

Wroblem 6. Caſe 1. in Page 116. make AB equal to 50d. 

ing the Chord thereof on the Primitive Circle, 


z 


B (by Problem 5. Caſe 1. in Page 114.) draw a 
e perpendicular to the Primitive Circle, (which in 
a Right Circle) as BC. 
wy (by Problem 9. Caſe 1. in Page 121.) a Parallel 

alle] to the Primitive Circle AB, at 23d. 3om. diſ- 
it, to cut the Right Circle BC in C. Or thus, 

my calc of Halt Tangents, lay 66d. 3om. (the Com- 
23d. 30m.) from the Center of the Primitive Circle, 
Wit Circle to C. 4. Through 


— 
» 4. 3 
o 6 ['N » 
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4. Through A and C, draw a great Circle; w, * 
Caſe is an Oblique Circle, and 'tis done. 6 
To meaſure the Things required, 


Hypotenuſe AC is 1. 
8 Lance, and ACB 54 meaſured by P 


in pages I17, 118 and 119. 


Problem 15. Both the Angles given ; to make a Sl 
ys: > 2 = 4. Fig. 6. * 
AC 29d. 30m. 2. 
The Angle ACB N q — 0 given; 
With them to make a Rectangle Spheric Triangle, 
1. By Problem 2. Caſe 2. in Page 112, make 
BAC equal to 29d. 30m. by drawing the Oblqul 
with the Secant thereof. . 
2. Find I, the Pole of the Obligue Circle AB, i 
1. Caſe 3. in Pages 111 and 112. ? 
3. Through 10 Problem 3. in page 113.) dr 
Circle IB C, that the Angle AC B may be 71. g 
will cut the Obligue Circle AB, in B the Recta 
Primitive Circle in C, and ſo conclude the Recta 
Triangle ABC, required to be made. 
To meaſure the Things required. 
The Hypotenuſe AC, and Legs AB, and BC, a: 
by Problem 7. of Spheric Geometry, in pages 117 an 
Thus, all the Caſes of Rectangular Spheric Trianz:i 
deſcribed, and reſolved by the laſt Six Problems. I 
ner, the Caſes of Oblique Spheric Triangles may be 
cally ſolved by the. Six following. | 


Problem 16. Two Sides, and an Angle oppoſite 51 
make an Oblique Spheric Triangle. we” 
Note; To make an Oblique Spheric Triangle, tn 
muſt be given. 1 
Note alſo, The Angle oppoſite to the other given 
to be foreknown, whether Acute or Obtuſe : O 
ſeveral Triangles may be made from the given Thing 
| Example. Plate 4. Fig. 7. 
Side — AC 34d. 07m. 
The Dae 65d. 20m. given; 
. Angle ADC 27d. 3om. O S&: 
With them to make a Spheric Triangle (fo that the "nel 
may be Obtuſe) is required ? 
4 
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1. On 


the Primitive Circle, make AD (the re Side join- 
ing to th given Angle) equal to 65d. 20m. by Problem 6. Caſe 
ric Geometry, in page 116. 
Problem 2. Caſe 2. in page 112. make the Angle 
SE. to 27d. 30m. by drawing the Oblique Circle DC, 


Secant thereof. 


wg | - 
* Why (by Problem 9. Caſe 2. in page 121.) a Parallel _ 
| Bad. 07m. diſtance from A, to cut the Oblique Circle 


as 
k, 


_ircie v | 
DC, „ : 3 
4+ vo A and C, draw a great Circle, and 'tis done. 
7 | To meaſure the Things required. 


" 4 ; ge 8 and ACD * 8 meaſured by Prob. . 8 


1 px 1118 and 1 19. 
7. Two Angles, and one Side ee given; to make 
4 an Oblique Spheric Triangle. 
Example. Plate 4. Fig. 8. 
i g Angle CAD 3od. 48m. ) 

E The Angle ADC 27d. 3om.' given; 
WERE QSide CD — 38d. 28m. O 
em to make an Oblique Spheric Triangle, ſo that the 
ay be leſs than a Quadrant, or god. is required? 
rob. 2. Caſe 2. in page 112. make the Angle ADC 
d. 30m. (always the Angle joining to the given Side) 
ig the Oblique Circle DC, with the Secant of it. 
by Prob. g. Caſe 2. in page in 121.) a Parallel Circle 
Wm. diſtance from D, to cut the Oblique Circle DC, 


r through C (by Prob. 3. in page 113.) draw a great 
make an Angle at the Primitive Circle, that may be 
cd. 48m. as is the Oblique Circle CA, and it's done. 

To meaſure the Things required. 

Side AC, and AD ar Canal be Þ b. 9 7 
Angle ACD-— is Emea ured by Prob. 2 f. ? 
118 and 119, | 

In theſe two laſt Problems, the three given Things 
ce Quality of a Fourth, are not ſufficient to make a 

And the Quality of the Fourth is not always diſcover- 
be given Things; therefore they are called Doubtful 


18. Two Sides, and one Angle between them given; to 
make an Olligue Spheric Triangle. _ 


Example 
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Example. Plate 4. Fig. 9. 
Side — AC 34d. om. Q 7 
The Side — AD 65d. 20m. given; 
9 Angle CAD 3od. 46m. I ix 
With them to make an Oblique Spheric Triangle is rol 

1. By Problem 2. Caſe 2. in page 112. make the Ann 
equal to 3od. 46m. by drawing the Obligue Circle AD We 
Secant thereof. ; Poi 
2. Make AC (on the Primitive Circle) equal to 344. RG 
AD (on the Oblique Circle) equal to 65d. 20m. by + .. 


To meaſure the Things reguired. 


Side C IS = 
The — ACD, and ADC are meaſured by Pri 4 
in Pages 118 and 119. 8 


Problem 19. Two Angles, and one Side between then WW. 
make an Oblique Spheric Triangle. 7 page 
Example. Plate 4. Fig. 10. 8 


Angle ACD 131d. 34m. N 
The 8 Angle ADC 27d. 30m. > given; 7 1angle 
Side — CD 38d. 28m. 3 


With them to make an Oblique Spheric Triangle is c 
1. On the Primitive Circle, make CD equal to 38d. 
given Side, by Problem 6. Caſe 1. in page 116. | 
2. At D (by Prob. 2. Caſe 2. in pages 112 and 118 
the Angle ADC equal to 27d. 3om. by drawing te 
Circle DA; and at C, make the Angle ACD equalt 31 
34m. by drawing the Obligue Circle AC, and 'tis done. 
5 | 1 —_ ure the Things required. | 
- ide AC, an are | 7.) ._ 
The 5 Angle CAD—— is E meaſured by Preb. 90 1 
pages 118 and 15 = 
Problem 20. Three ſides given; to make an OblyuW 
Triangle. Example. Plate 4. Fig. 11. T3 
CAD 65d. 20m. O 
The Side CD 38d. 26m. > given; 
CAC 34d. o8m. O i 
With them to make an Obligne Spheric Triangle is rei 
1. On the Primitive Cirde make AD equal to 68 
(the greater given Side) by Prob. 6. Caſe 1. in page 11.8 
2. Draw (by Prob. 9. Caſe 2. in page 121.) a Para 
at 34d. o8m. diſtance from A; and likewiſe another 
26m. diſtance from D, to cut each other in C. 


. FW * * 
» 
IE : 
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1 
HJ 
4 


Sect. 
2. Iv ugh A and C, and alſo D and C, draw great Circles, 
wah W form the Spheric Triangle required. 


9 To meaſure the Things required. 
bey Problem 1, in pages 111 and 112.) the Poles of 
WS Sides of the Triangle ACD; that is, E the Pole of 
ole of AC, and G the Pole of CO. 
ou F and G, draw a great Circle of which the angu- 
sis Pole, and you will form the Triangle EFG. 
sides of the Triangle EFG, are equal to the Angles 
nc ACD; and the Angles of the firſt, are equal to 
ef the latter, only the greater Angle in the one, is 
e Supplement (of the greater Side in the other) to a 
ji=circlc. 
dme Side EF is equal to the Angle CAD, the Side 
Gis 2 to the Angle ADC, and the Side FG is equal to 
he 


vent to 180d. of the Angle ACD. | 
41 Sides EF, EG, and FG, are meaſured by Problem 
e and 118. 


e 1. Three Angles given; to make an Oblique Spheric 
Triands. Example. Plate 4. Fig. 12. 
8 CAD 131d. 34m. 
"IE The Angle I xeD zod. 45m. > given 
"* ADC 27d. Zam. | 
do make an Oblique Spheric Triangle, is required? 
oſe a Triangle EFG, whoſe Sides are equal to the 
che Triangle ADC; that is, the Side EF equal to 
h. the Supplement to 180d. of the Angle CAD equal 
am. and the Side EG equal to the Angle ACD 3od, 
che * oh G . to the Angle ADC 27d. 3om. 
Wen make the Triangle EFG of the Sides EF, EG 
1 7 * 1 the laſt i. hong : * 
(by Problem 1.) the Poles of the three Sides of the 
Ep G, that is, A the Pole of EF, C the Pole of EG 
Wc Pole of FG. - 
rough C and D, draw a great Circle, of which the 
WW ont G is its Pole, which will form the Triangle 
ured to be made. 
MS 0 meaſure the Things required. | 
=> dides AC, AD, and CD, are meaſured by Problem 7. 
i' and 118. 
nuch I thought neceſſary as preparative to Spheric 
rey by Calculation that the Learner might Js 
2 how 


Parts; a Thing not taught by many, nor well und 


Hypotenuſe ſhall be a Quadrant; but if both Legs be 


1 
4 
't 
| 
| 


be « 
o = 
_ 
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how to make, and meaſure a Spheric Triangle, or a 


more, who pretend to be Teachers. 


Section III. Of the Affections, or Natural Prop: 
of Spheric Triangles. | 
Heſe Affections are carefully to be minded, in or 
underſtanding what may be, and what may n«®M 
or required in a Spheric Triangle : and having alreadr if 
the ſeveral Definitions of a Sphere, and the Circles «| 
the Kinds of Triangles, which I will not here repeat, | 
to the Apections of Spheric Triangles, as follow. 14 
I. Every Side of a Spheric Triangle is an Arch d 
Circle, and is leſs than a Semi- circle. 14 
2. Every Great Circle divides the Sphere or Globe, ff 
equal Parts or Hemiſpheres. | 
3. Any two Great Circles cutting each other, th: Wali 
which are oppoſite and contrary, are equal to one anothe. 
4. The Sum of any two Sides {of a Triangle) is g 


the third Side. 8 'Txi 
. The Sum of the three Sides is leſs than j 3%, 

1 Angles N ar 
more than 1:8 ag]: 


6. Any two Sides added together, their Sum is leb WE: 
Difference between the third Side and 180d. But, Wang 

Any two Angles added together, their Sum is more er 
Difference between the third Angle and 180d. W\ 

7. In a Rectangular Triangle, the Legs and thei ul 
Angles are of the ſame Affection; that is, if a Leg ben 
leſs than a Quadrant, its oppoſite Angle is likewiſe mor, nl 
than a Right Angle. 

8. In a Rectangular Triangle, if one Leg be a Qua 


ſame Affection, the Hypotenuſe is leſs than a Quadra 
different, 'tis more, and the contrary ; that is, it cal 
Legs be leſs, or more than god. the Hypotenufe is leſ hn 
Hut if one Leg be more than god. and the other lefs, ti 
tenuſe is more than god. 


9. If the Hypotenuſe be 3 want f than god. one Li ; he © 


leſs than god. the other may, 


« ppolite Angle will be more, an T4. dn 6 th g c 
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och Angles at the Hypotenuſe are Acute, or Obtuſe, 
W-nuſc is leſs than a Quadrant ; but if one be Acute, 
er Obtuſc, the Hypotenuſe is more than a Quadrant. 
every Triangle, greateſt Sides are oppoſite to orcateſt 
Ind equal Sides to equal Angles. 


ö x ry Oblique Triangle, two ) _ (Angles being equal 


ate Sides are equal, and each 3 = 5 than a Quadrant. | 


7m tt 05 en © Angles are unequal, the Side oppoſite 
tleſſer leſs 

.the greater Angle, ſhall be more 7 2 
SW thc Angles Acute, each Side is leſs than a Quadrant. 

1 = hings being premiſed, their Solution followeth; and 
angular Spheric Trianglis, in which are 16 Caſes; and 
WT 2-angled Spheric Triangles, in which are 12 Caſes. 


lion V. The Solution of the 16 Caſes of Rectangular Spheric 
-. 2 gles, by the Lord Napier's Catholic Propoſition. | 


, 
* 


Reccangular Triangle, there are (beſides the Right- 
ee) five Things, which the Lord Napier calleth the 
ular Parts of a Spheric Triangle, amongſt which, the 

rht-an 2 not being reckon'd, the two Legs are ſuppoſed to 
rtncr. 
one of theſe five circular Parts, may, (by Suppoſition,) 

a middle Part, and then the two circular Parts, which 
to that middle Part, are the Extreams Conjunct; And 
(two circular Parts) remote from that (aſſumed middle 
the Extreams Disjunct. 
every Caſe, two of the aforeſaid five circular Parts, are 
given, to find a third; of theſe three Things (two 
one required) one is middle Part, and the other two 
ams, either Conjunct or Disjunct. a 

ts of a Rectangular Triangle being thus diſtinguiſhed, 
dhe Unwerſal Propoſition following, invented by the 
Lord, the Inventor of Logarithms. 
| The Catholic Propoſition. 
oe of a middle Part and Radius, are reciprocally propor- 
a the Tano * prope 
* angents of the Extreams Conjunct; and with 
| omplements of the Extreams Disjunct, That is, 

11 1. For 
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1. For Extreams Conjunct, thus; + 

As the Radius, is to the Tangent of one Extream; (Wn 
Tangent of the other, to the Sine of the middle Part, 
2. For Extreams Disjunct, thus; 9 

As the Radius, is to the Sine Complement of one 
ſo is the Sine Complement of the other, to the Sine of of 
Part. Therefore, - | 
Note; When the middle Part is to be found, the 
to the 1ſt Term in the Propoſition, as above: But i 
the Extreams be required, the other Extream muſt be 
Term. That is, | | 
3. For Extreams Conjunct, thus; | 
As the Tangent of the given Extream, is to the Rav 
the Sine of the middle Part, to the Tangent of the rev 
tream: And, | : | 
4. For Extreams Disjunct, thus; : 
As the Sine Complement of the given Extream, i 
Radius; ſo is the Sine of the middle Part, to the Sin: (RT 

ment of the required Extream. But, 1 
Note 1. That if the middle Part, or either of the MR 
Conjun@ be the Hypotenuſe, or cither of the Oblique? : 
inſtead of Sine, and of Tangent, you muſt uſe the he 
plement, and Tangent Complement. * 


TABLE all the Varieties of Ex 
| Conjunct, and Disjunct. 5 
Number. Middle Part. | Ext. Conjun@ 


r r 


1 | Sine AB Tang. BC| Sine 


2 Tang. c. BAC Sine 7 

Tang. c. — AC Sine c. 0 

2 - | Sine c. oy Fang. A Sine 5 
33 „Tang. c. BAC| Sine 
3 Sine c. AC Tang. c. 0 Sine 


| ; Tang. c. Ad Sine 
4 Sine C. ACB "A — BC| Sine c 


Tang. — AB| Sine 
5 Isine BC Tang. c. ACB| Sine 


, — - 7 * 
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mer of the Extreams Disjunct be the Hypotenuſe, or 
ie Oblique Angles, inſtead of Sine Complement, you 
Je Sine. | 

che cafier underftanding theſe Directions, obſerve the 
Tabl., wherein are placed the five Circular Parts of a 
ar Spheric Triangle, under their 1 Titles, whe- 
ve taken for the middle Part, or for Extrcams, either 
, onju or Disjunct; And unto thoſe Parts are prefixed, Sine, 
ocmecnt, Tangent, and Tangent Complement ; as they 
oc, and are uſed in the Caſes following. | 


Prob m x. Caſe 1, 2 and 3. The Hypotenuſe, and one Leg, given. 
F | * C1. Angle adjacent 
ee. The Angle oppoſite 
63.5 (Other Leg. 


5 * 
* 
| . 
9 i 


to the given Leg. 


1 Example. Plate 4. Fig. 1. 


the ry Spheric 1 — _ is given, 
* Hypot. AC 54d. 25m. ) : 

5 The-: 34 BC = _ (and AB — (required ? 
Triangle is made by Problem 10. of Spheric Trigonome- 
metric, in pages 123 and 124. 

r the contained Angle ACB, or Angle adjacent to the* 
eg, the Proportion is; | 
e Radius, is to the Tangent of the given Leg; fo is the 
—_—_—_: Complement of the Hypotenuſe, to the Sine Comple- 
W the adjacent Angle required. Or thus, 

I. Leg BC: : T. c. Hypot. AC . S. c. Angle AB. 
I. 23d. 3om.: : T. 35d. 35m. . S. 18d. oym. 
Wubtract from god. reſts 751d. 53m. for the Angle ACB. 
Pefore the Extent (on the Gunter's Scale) from Tangent 
to Tangent of 23d. 3om. reacheth from Tangent 35d. 
the Tangent 17d. 15m. againſt which, on the Line of 
is 18d. 07m. the 4th Term in the Proportion above. 


— 
0 


The Hp. and given La done more — 1 8 leſs 


4 . Quadrant, or god. the required Angle is m_ 


or — Angle BAC oppoſite to the given Leg, the Pro- 
is thus; 
14 | Ar 


vu 


a: 
As the Sine of the Hypotenuſe, is to Radius; ſo u 
the given Leg, to the dine of its oppoſite Angle. 0: . 
S. Hypot. AC . Radius : : S. Leg BC . S. Ange 
S. 54d. 25m. ++ 5. god. : : 23d. zom. -+ Sine 1 
Therefore the Extent (on the Gunter) from Sins nn 
to Sine of god. reacheth from Sine of 23d. 3om. to WM 
22m. the fourth Term in the Proportion abovæſaid. MW 


; For 
Note ; The given Leg; * 
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Ra than a Quadrant, jan M 

| the required Angle gl ? 
3. For the Leg AB, the Proportion is thus; ; 
As the Sine Complement of the given Leg, is to 


is the Sine Complement of the Hypotenuſe, to the vM Ab f 
plement of the required Leg. Or thus, 1 
S. c. Leg BC . Radius : : S. c. Hyp. Ac . S. c. 8 
S. 66d. 30m. 8. god. «48 35d. 35m. 8. 301. . 
which ſubtract from god. reſteth 5od. 37m. for dhe Ak 
required. , ifed 
Therefore the Extent (on the Gunter's- Scale) from H 


66d. 3om. to Sine of god. will reach from Sine of N GY 


to Sine of 39d. 23m. the fourth Term in the Proportion z 
Nite; The Hypot. and given Leg of 5 1 dl 0 
Radius 

the required Leg is 3 - Ethan a Qui he I. | 


1 « 
Vu 4 
I" E *Y 
; . 

| 


Problem 2. Caſe 4, 5, and 6. 
The Hypotenuſe, and one Angle given; 


1 Leg oppoſit . J 
E 3 to che given Ange, 


} 


To find? 2. the; Leg adjacent 
3. J ( other Angle. 
Example, Plate 4. Fig. 2. 

In the Rectangular Spheric Triangle ABC, there is 
. S Hypot. AC 54d. 25m. Leg BC, AB, and 
Steen; N Angle BAC 29d. zom. bn ACB require! WM 
This Triangle is made by Problem 11. of Spheric Tri 
Geometric, in pages 124 and 125. 5 
I. For the Leg BC, oppoſite to the given Angle, tit 
portion is thus: 5 . = 
As Radius, is to the Sine of the Hypotenuſe ; ſo is the 2 
the given Angle, to the Sine of it's oppoſite Leg requirc * 

thus. 4 "== 


ks... 
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SE Hypot. AC : : S. Angle BAC . S. Leg BC. 
ad. 25m. 8. 299. 3om. . S. 23d. 36m. 


Vote; | 1 given Angle 3 _ Che required. 
: g N Leg is 3 * © than a Quadrant. 


eg AB, adjacent to the given Angle, the Pro- 
tion is this 

gent Complement of the Hypotenuſe, is to Ra- 
ie Sine Complement of the given Angle, to the 
ess adjacent Leg. Or, 

=, is to che Sine Complement of the given Angle; 
eent of the Hypotenuſe, to the Tangent of the Leg 
bat is, 

s. c. BAC : : T. Hypot. AC .. T. Leg AB. 

god. WS. 60d. zom: : T. 54d. 25m. -: T. 50d. 34d. 
een cach given Thing is leſs, or more than god. 
Leg is leſs than a Quadrant; but if one is leſs, and 
cher more, the required Leg is more than a Quadrant. 
Angle ACB, the Proportion is this; 

* gent Complement of the given Angle, is to Radius; 
me Complement of the Hypotenuſe, to the Tangent 
of the other Angle. Or thus, 

. is to the Sine Complement of the Hypotenuſe ; 
; the gent of the given Angle, to the Tangent Comple- 
it of tl 


Angle required. That is; 

c. Hypot. AC: : T. Angle BAC .. T. c. Angle ACB. 
. 35d. 35m. :: T. 29d. 3om. . T. 18d. 12m. 

ch ſub & from god. reſts 71d. 47d. for the Angle ACB. 
ben each given Thing is leſs, or more than god. 


Angle is Acute; but when one is more, and the 
12299 Obtuſe. 


Caſes 7, 8, 9. A Leg and it's adjacent Angle given; 


£ 5 * Leg 4 An | © 
ofin < 2. . 5 1 8 oppoſite to the given. * . : 
1 Hypotenuſe 


Example. Plate 4. Fig. 3. 
eccangle Triangle ABC, Right-angled at B, there is 
e AB 5d. 3om. > Leg BC, Angle ACB. 

8 lagle BAC 29d. 3om. Jand Hypot. AC required ? 


y * 
1118 


138 CSpheric Trigonometry Rectangular. 


This Triangle is made by Problem 12. of S 
Ceometric, in pages 125 va 126. | * 

1. For the Leg BC oppoſite to the given Ang, 3 
tion is, 5 

As the Tangent Complement of the given Am, A 
Radius; fo is the Sine of its adjacent Leg, to t 
its oppoſite Leg required. Or thus; Þ 

As the Radius, is te the Sine of the given Leg; 
gent of its adjacent Angle, to the Tangent of A 
That is, BY A 

Radius ++ S. Leg AB: : T. Angle BAC Te 
S. god. ++ 8. 50d. 3om.: : T. 29d. 3om. + T. 


Note; The given Angle Acute, the required Ly 

a Quadrant, but when Obtuſe, then more than 20 r 
2. For the Angle ACB, oppoſite to the given Le, 
don 15; 

As Radius, is to the Sine Complement of ted 
ſo is the Sine of its adjacent Angle, to the Sine C 
its oppoſite Angle required. That is, n is thi 

Radius S. c. Leg AB:: S. Angle BAC -- S 

S. god. ++ S. 30d. 3om. : : S. 29d. 3om. 8. lb 
whoſe Complement 71d. 45m. is the Angle 4CB. Bhane A 


Note; The given Leg leſs, or more than go. ln 
required is Acute, or Obtuſe accordingly. 

3. For the Hypotenuſe, the Proportion is; | 

As the Tangent of the given Leg, is to the Rail 
dine Complement of its adjacent Angle, to the 11 
plement of the required Hypotenyſe. Or thus, | 

As the Radius, is to tie Sine Complement of the pit 
ſo is the Tangent Complement of its adjacent Leg "8 
gent Complement of the Hypotenuſe. That is, 

Radius . S. c. Angle BAC: : T. c. Leg ABI 

8. god. . 8. bod. 30m. : : T. 39d. 30m. I: 
whoſe Complement 54d. 21m. is the Hypotenuſe 4 


Note; When each Thing is leſs, or more than 9 
potenuſe is leſs than a Quadrant; but if one is leſs, 
more, then the Hypotenuſe is more than a Quadratt 
Prob. 4. Caſe 10, 11, 12. A Leg, and its appoſit: "li 

1. „Leg q; PRES (Arge $4, 
To find 32. Angle 65 . * 


C 3 OHypotenuſe. 
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HE Ex:mple. Plate 4. Fig. 4. | 

In the 133 Spheric Triangle ABC, there is, 
c 23d. zom. Leg AB, Angle ACB, and 
BAC 29d. 3om. C Hypotenuſe AC required. 


ric, in page 126. ; 
Leg AB, adjacent to the given Angle, the Pro- 


S 3 


ion is 
WE. is to the Tangent of the given Leg; ſo is the 
Wnplement of its oppoſite Angle, to the Sine of the 
uired. That is, 

= T. Leg BC: : T. c. Angle BAC . S. Leg AB. 
T. 23d. 3om.: . T. 60d. 3om. . . S. 50d. 1 3m. 


cordingly is leſs, or more than a Quadrant. 

iypotenuſe and given Leg, each leſs, or more than 

rired Leg is leſs than a Quadrant; but if one is more, 

res, 'tis more more than a Quadrant. 

Angle ACB adjacent to the given Leg, the Pro- 
on is. this ; 

+ the Bile Complement of the given Leg, is to the Radius; 
he Sine Complement of its oppoſite Angle, to the Sine of 
bent Angle. That is, 

c.. Radius:: S. c. Angle BAC . S. Angle ACB. 
n. -- S. god. :: S. bod. 3om. -- S. 71d. 38m. 
che Hypotenuſe and given Angle be each leſs, or 


the other leſs, tis Obtuſe. 
Leg adjacent to the given Angle being leſs, or more 
ccordingly the Angle required is Acute or. Ohtuſe. 
ie Hypotenuſe AC, the Proportion is this: 
re of the given Angle, is to the Radius; ſo is the 
7 oppoſite Leg, to the Sine of the Hypotenuſe requi- 
t is, 
BAC. Radius: : S. Leg BC -- S. Hypotenuſe AC. 
om. . S. god. : : S. — 3om -- S. 54d. 4m. 
both Legs, or both Angles are of one Kind, che 
is leſs than a Quadrant, bn if they be of different 
3 Hypotenuſe is more than a Quadrant. 
_ 5. Caſe 13 and 14. Both the Legs given; to find 
_ Either F the Angles ? 2. The Hypotensſs 4 " 


Example. 
I . 


WH is made by Problem 13, of Spheric Trigono- 


Hod. the _ required is Acute; but when one is 
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Example. Plate 4. Fig. 5. 
In the Rectangular Spheric Triangle ABC 
AB 50d. 3om. , Angle B AC, 
BC 23d. 3om. \ Hypotenuſe AC n 
This Triangle is made by Prob. 14. of Sphere RG 
Geometric, in page 125. | 
1. For either of the Angles, the Proportion is; 
As the Tangent of one Leg, is to Radius; {i 
the other Leg, to the Tangent Complement of the til 
ſite to the firit Leg. Or thus, 
As Radius, is to the Sine of one Leg; ſo is t 
Complement of the other Leg, to the Tangent C 
the Angle oppoſite to the laſt Leg. That is, | 
Radius . S. Leg AB : : T.c.Leg BC T. c. Am, 
8. god. T.50d.zom. : : T.66d.3om. .. T. 60d. if 
Complement 29d. 24m. is the Angle BAC: Alſo t 
Radius . S. Leg BC : : T. c. Leg AB T. c. A 
S8. god. .. S. 23d. 30m. : : T. 39d. 3om. -- T. 164. on. 
Complement 71d. 48m. is the Angle ACB. 4 1 
A; 


given, Leg 3 


Note; If the Leg oppoſite to the required Angel, 
a Quadrant, the Angle fought is Acute; but if greg 
Obtuſe. 8 
2. For the Hypotenuſe, the Proportion is thus; 
As Radius, is to the Sine Complement of one I 
Sine Complement of the other Leg, to the Sine Co 
the Hypotenufe. That is, Nes 
Radius S. c. Leg AB:: S. c. Leg BC · S. c. Hypo. 
S. god. S. 3qd. .3om. : : S. 66d. 3om. -- S. 35d. 4m 
Complement 54d. 19m. is the Hypotenuſe AC. 
Note; If both Legs be of one Kind, the Hypo 
than a Quadrant; but when of different Kinds (that wi 
more, the other leſs than a Quadrant) then the Hy 
more than a Quadrant. | 


Problem 6. Caſe 15 and 16. Both the Oblique 11 
To find, I. Either of the Legs? 2. The Hite . 


Example. Plate 4. Fig. 6. 
In the Rectangular Spheric Triangle ABC, is given, Wl 
3 SCE 29d. 3om. (Leg AB, or BC, a" Wl 

Se 2ACB 71d. 5m. Hypotenuſe AC requ' 
Thus Triangle is made by Problem 15, of Sph« 
metry Geometric, in page 128. al 


1. Far either of the Legs, the Proportion is thus; 
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of one Angle, is to Radius; ſo the Sine Comple- 
cr Angle, to the Sine Complement of its oppſite 


WC -. Radius : : S. c. Angle ACB . S. c. Leg AB. 

=. -. S. god. : : S. 18d. 4m. . 5. 39d. 02m. 

ement 5d. 58m. is the Leg AB: Alſo it is, 

.. Radius:: S. c. Angle BAC + S. c. Leg BC. 

. 9-4. : : 5. 60d. zom. . 8. 60d. 17m. 

nc: 23d. 43m. is the Leg BC. 

e Angle oppoſite to the required Leg be Acute, 

cis leſs than a Quadrant: but if Obtuſe, then 'tis 

—_ Quadrant. ; 

ypotenuſe, the Proportion is thus; 

bs to the Tangent Complement of one Angle; ſo 

r Complement of the other Angle, to the Sine 
ment 0: the Hypotenuſe. That is, 

Angle BAC: : T.c. AngleACB + S.c. Hyp. AC. 

bod. zom. : : T. 18d. ogm. 8. 6 zm. 

vent 54d. 48m. is the Hypotentſe AC. 

”; 11 Angles of one Kind, the Hypotenuſe is leſs than 


ut when of different Kinds, tis more than a Qua- 


934 
A Four Axioms, by which the 12 Caſes of Oblique- 
angled Spheric Triangles are ſolved. 
all Spheric Triangles, the Sines of their Sides 
ere in direct Proportion to the Sines of their oppo- 

hat is, 

ine of a Side, is to the Sine of its oppoſite Angle; 
of another Side, to the Sine of its oppoſite Angle; 
ine of an Angle, is to the Sine of its oppoſite Side; 
of another Angle, to the Sine of its oppoſite Side. 
Firſt, As the Sine of half the Sum of two Sides, 
n Angle) is to the Sine of half their Difference; 
angent Complement of half the contained Angle, to 
of half the Difference of the other two Angles. 

Again, 
5 the Sine Com plement of half the Sum of two 
ing an Angle) is to the Sine Complement of half 
cc , | 
ET | angent Complement of half the contain'd Angle, 
rot bal the Sum of the other two Angles. 
F, As the Sine of half the Sum of two Angles, 

WE 0! lf their Difference; 80 
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So is the Tangent of half their interjacent d 
gent of half the Difference of the other two Sides, | 
Secondly, As the Sine Complement of half de 
Angles, is to the Sine Complement of half their Dl 
So is the Tangent of half their interjacent Side of 
gent of half the Sum of the other two Sides. * 
Axiom 4. As the Rectangle of the Sincs of the u 
Sides, is to the Square of the Radius. g 
So is the Rectangle of the Sines of half the Sung 
Sides, and of the Difference of the Side oppoſite them 
Square of the Sine Complement of half the contained 1 
The Explanation and Uſe of theſe four Axiom vi 
in the Solution of the following Caſes of Oblique wil 
angles. ; | 
Problem 7. Caſe 1, 2 and 3. | 
Two Sides, and an oppoſite Angle given; u 
I. The Angle oppoſite to the other Side, 
2. The Angle contained between them, - if tv 
3. The third Side tf 
oppolite Angle be foreknown to be Acute, or Obti On 


Example. Plate. 4. Fig. 7. n 


In the Oblique Spheric Triangle ACD, there i 
Sie AC 34d. 07m. [Rage AC being Vir 
ven 


Side AD 65d. 20m. Angle CAD 
Angle ADC 27d. zom. O Side CD - 
This Triangle is made by by Prob. 16. of Spheri e 
Geometric, in pages 128 and 129. i 

I. For the oppoſite Angle ACD, the Proportion 5 1 
1.) is thus; | © 

As the Sine of the Side AC, is to the Sine of the ll 
ſo is the Sine of the Side AD, to the Sine of the all 
That is, | 
8. Side AC . S. Angle ADC : : S. Side AD © "vn 
8 m. S. 27m. 30m. :: S. 65d. 20m. . 
| hich ſubtract from 180d. reſteth 131d. 35m. i Wn 
ACD, it being required to be Obtuſe | nd 

2. For the contained Angle CAD (having befor: 
2 Angle) the Proportion (by Axiom 2. Part i 
is thus ; : 

As the Sine of half the Difference of the Sides 10M 
is to the Sine of half their Sum; ſo is the Tangent ® 
Difference of the Angles ACD, and ADC, to ® 
Complement of half the Angle CAD, And, 


8 
1 
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hird Side CD, (having found the oppoſite Angle) 

by 41xim 3. Part 1.) inverted is thus; 
o' half che ifference of the Angles ACD, and 

e dine of half their Sum: 

1 gent of half the Difference of the Sides AD and 

to agent of half the Side CD. That is, 


. my oo 

. ; a] 1 
% 
Ec” Hh. 


\ 


N. on d. m. 
6 Ang. ACD 131.35 
5 | d. m. Ang. ADC 22.30 d. m. 


2 = 1 5 49. +3 Sum is 159-05 59.9564 Dir 32 
| Diff. 15.36{Diff. is 104.05 Diff. 52.02 
. $i 8. their =: T. + Diff. Ang. T. c. + CAD 


% 
. 494. 4.3m. : E d 02 02m. 170 37m. 


hich ſub brat 1 —— yd. com. 
m; inder is half the Angle CAD —— ——— 15d. 23m- 
ee doubled — 15d. 23m. 


— —-» - 


3% A Angle CAD —— — 30d. 46m. 

| Z their Sum: : T. + Diff. Sides ++ T. 1 CD. 

1 02 > 704. . 18d. 36m. T. 19d. I2m. 
_ d 


oubled - — 19d. 12m. 
ducet} required Side CD —— — 38. 24m, 
Problem 8. Caſe 4, 5, and 6. 


Angles, and one Side oppoſite given ; to find. 

he We oppoſite to the other Angle, 0 

he terjacent, or Side between them > if the required 
ird Angle 
be foreknown to be more, or leſs than a Quadrant. 
Example. Plate 4. Fig. 8. 

Sz 0:42 & Pheric Triangle AC, there is given, 
god. 48m. O Side = leſs than god. 

_— 7d. Zom. > Side 
. 28m. re ied 
eagle is made by Problem 17. of Spheric Trigonometry 

Wn page 12 
Wc oppoſite Side AC, the Proportion by Ax. I. is thus; 
ee of the Angle CAD, is to the Sine of the Side CD; 

Wc of the Angle ADC, to the Sine of the Side AC. 


P. S. Side CD : : S. Angle ADC. S. Side AC req. 

8. 38d. 28m. : : S. 27d. 30m. - 2 34d. obm. 
e interjacene Side AD, (having firſt * the oppo- 
e Proportion. (by Axiom 3. Parr I.) inverted, is 


— —— — — 


required? 


— — 
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As the Sine of half the Difference of the 4; 
ADC, is to the Sine of half their Sum ; 

So is the Tangent of half the Difference of the 
AC, to the Tangent of half the Side AD. And, 

3. For the third Angle ACD, (having firſt u 
ſite Side) the Proportion, (by Axiom 2. Part 1. in, 

As the Sine of half the Difference of the Sids (WM 
is to the Sine of half their Sum ; | 

So is the Tangent of half the Difference of the 
and ADC, to the Tangent Complement of 
ACD. This is, 


Uh _ 


d. m. = d. m. 
CAD 30 48 84 CD38 28 4 
Ang-3 ADC 27 30 * AC34 6 Wn 
Sum 1s 58 18 * / Sum 29 OG Zum IS 72 363. 444 


Difference 03 18 * Diff. 01 300Diff. is 04 227 
S. half Diff. Ang. -- S. half their Sum: : T. Z Diff. Se 
S8. ord. 39m. ++ S. 29d. m.:: T. 02d. 11m. + 1. 

Which being doubled | 

Produceth the Interjacent Side AD —— Eq 
S. Z Diff. Sides · S. theirSum : : T. Z Diff. Angle. 
8. 02d. I1m. . S. 36d. 19m. : : T. 01d. 39m. - I. 

Which ſubtract from A 

Remainder is half the Angle ACD —— 

Which being doubled — — 8 

Produceth the Angle ACD to be —1 

Note; In the fix preceding Caſes, the three gra 
without the Quality of a Fourth, are not ſufficient, ll 
ſingle Anſwer may be found; and the Quality of te 
not always diſcoverable by the given Terms: Ther 
called the 8;x doubtful Caſes. 


Problem 9. Caſe 7, and 8. 


Two Sides, and one Angle between them given; "ln 
I. Either of the other Angles ; ; . 
2. The third Side, or _ oppoſite to the given A 


— — 


— ͤö—— 


Example. Plate 4. Fig 9. 
In the Oblique Spheric Triangle AC, thert 
Side AC 34d. Cm. > Angle ACD,  / 
given Side AD 65d. 20m. Angle AIC, a 
Angle CAD ged. 46m. Side CD is — 
. 3 + | 
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ele is made by Problem 18. of Spheric Trigoname- 
n Pages 129 and 130. 

＋ 1 . ACD, - ADC, = Proportion (by Axiom 2. 
* 51 is _— 


63. — Angle CAD 30.45 46 d. m, 
þ 2 | 34-00 | The half is I5.23 40 — 2 74.37 
So 3 25 =; — 15 43 its Comp. . 


[antes [5 . . CAD. L Diff. iy cat 
. S. 15d. 37m.: : T. 74d. 37m. T. Sad. zan. 
Then again, 

n fides · S. c. 2 Diff. : : I. c. 2 CAD. T. Sum Angles 
u.. Sad. 236. : T. 74d. 37m- ++ T. 79d. zam. 
add th. half Difference found above — 52d. 03M. 
| Sun is the greater Angle ACD — — 131d. 35m* 
_ is the leſs Angle ADC —27d. 29m. 


185 
mY 


"18 
1. 


= 
— » 


* 
— —— 


. 


q e Sum of the two containing Sides exceeds a Se-. 
| 5 n ſubtract each ſide from 180 Degrees, and proceed 
WER cmainders as with the Sides given ; the Proportion 
es * Supplement of the Angle required to a Semicircle. 


third Side CD, or ſide oppoſite to the given Angle, 
5 pc ion (after the work above is done ) may be made 
Or it may be deduced from the Lord Napier's Ca- 
p poſition (by a ſuppoſed Perpendicular, let fall from 
e less given Side, to the greater Side given, redu- 
DP blique Triangle into two Rectangulars.) Which finds 

ide © nalits to the given Angle at two Proportions, with- 
es the Angles; And it's thus, 


Wadius, is to the Sine Complement of the contained 
Wo is the Tangent of the leſs given Side, to the Tan- 
Fourth Arch, 


if the contained Angle be Acute, ſubtract the Fourth 
the greater given Side, but when it is Obtuſe from 


. ement thereof to a Semicircle, or 180 Degrees, the 
reis called the Re/idual Arch. Then, 


be Cine Complement of the Fourth Arch, is to the 
| plement of the _— Arch; | 
59 


o 
g 1 
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So is the Sine Complement of the leſs given Side, i HH 
Complement of the Side required. That is, - 
As Radius -- S.c. Angle CAD : : T. Side AC . T. 
As S. god. ++ 8. 59d. 54m. :: S. 34d. om. T. 
which being ſubträcted from the Side ap ;_— 

The Remainder is the Reſidual Arch —— 7 (Rus | 
| Then, R. 
As S c.4th Arch +- S c. Reſid. Arch: : S. c. Side AC. 
As S. 50d. 48m... S. 54d. 32m. :: 55d. 54m. 
whoſe Complement 38d. 25m. is the Side CD requiri 

Note, When the contained Angle, and Refidu 
each more, or leſs than go Degrees, the Side ſoughti 
a Quadrant; but when one is more, and the ot 
more than a Quadrant. | 

Problem 10. Caſe , and 10. 
1 Angles and one Side between them gi 
I. Either of the other Sides ? 
Tong 2. The 40 oppoſite to the given Side? 
Example. In the Oblique Spheric Triangle ACD, tk" 


| Angle ACD 131d. 34m. ySide AC, or 
Thed 8 65 


Angle ADC 27d. 30m. C Side AD, and 
Side CD 38d. 28m. S Angle CAD is ; 
This Triangle is made by Problem 19. of Spberit 
try Geometric, in page 130. See Plate 4. Fig. 10. 
For the Side AC, or AD, the Proportion (by 4. 
and 2.) is thus; d. m. d. m. | 
Angle ACD 131.34{The Side CD 38.28 
Angle ADC 27. 34 he half is 19.14 =” 
Sum of Angles 159.04 15 Sum 79.32 N16 
Difference is 104.04 Thet 4 Diff, == dc 1 
As S. Sum Ang, . S. Z their Diff. : : T. Side CD - 1:08 
As 8. 75. 32M. . S. 52d, 02m. : : T. 19d. 14m. 11 
| en again, : tht 
As S. c. :Sum An... S. c. 4 their Dif. : : T. £ Side CD 
As S. 10d. 28m. . . S. 37d. 58m. : T. 19d. 14m. 1.08 ö 
To it add the half Duerence found above —— il 
The Sum is the greater Side AD 


And being ſubtracted, is the leſs Side AC —— 
Note ; If the Sum of the two given Angles excet 1 
grees, then ſubtract each given Angle from 180 Pe 
procee d with thoſe Remainders as with the Angles 8 * 
Operation will produce each required Side's Suppen 
Semi- circle, or 180 Degrees. : 8 


— 


" 
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ee CAD, the Angle oppoſite to the given Side, 
Propo WW, (after the Work above is done) may be by Axiom 
te Catholic Propoſition (by a Perpendicular ſup- 
fal from the greater given Angle to its oppoſite 


; wy a iz to the Sine Complement of the interjacent Side; 
ent cf the leſs given Angle, to the Tangent of a 
Farc 3 TA 

be interjacent Side be more than a Quadrant, ſub- 
ccc Arch from the greater given Angle; but when 
we Supplement thereof to 180 Degrees, the 
de Reſidual Arch. Then, | 

ine Complement of the Fourth Arch, is to the 
ent of the Reſidual Arch; ; 
re Complement of the leſs given Angle, to the 
ent of the Angle required. That is, 

WS: S. c. Side CD: : T. Angle ADC -. T. 4th Arch. 
. sid. 32m.: : T. 27d. 30m. . T. 22d. 1om. 
ARE from (Suppl. of the Angle ACD) 48d. 26m. 
1 Remainder 1s the Reſidual Arch —— 20. 16m. 


een, | 
.. Red. Arch : : S. c. An. ADC... S c. An. CADreq 
8. 63d. 44m. : : S. 62d. 30m... S. 59d, 12m, 
iement 3od. 48m. is the Angle CAD required. 
5 Chen the adjacent Side, and Refidual Arch are each 


& than god. the Angle ſought is Acute; but when 
and the other leſs, tis Obtuſe, | 


= Caſe 11. Three Sides given, to find any of the 
_ ; Example. Plate 4. Fig. 11. 
SO blique Spheric Triangle ACD there is given; 
„Ab 65d. 20m. ACD, or 
5 | CD 38d, 26m. p Angle 2 ADC or 
_— (AC 34d, o8m.- CAD required ? 
* angle is made by Problem 20, of Spheric Trigono- 
eric, in pages 130 and 131. 
tion of this, and the following Caſe depends upon 
n; and for the more ſpeedy Reſolution, obſerve 
ee Directions, viz. 
Roi he three Sides together, and from their half Sum 
dae oppoſite to the Angle required, noting the Re- 
aa K 2 | 2. To 


W 
6 
U 
* 
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2. To the Complement Arithmetic of the L 

of the containing Sides, add the Logarithmic d 
Sum and the Remainder : Half the Total of theſe full 
is the Logarithmic Sine of half the required Am 
to 180 Degrees. | 


I Operation for the Angle ACD, is u 


m. 
IFM — 1 50 be containing Sides 5 * N 

AD 65 20 [f Sum Sides 68d. 57m. 8. - 
Sum is — 137 54 Remainder is 3d. 37m. 8.— 


— —— — — 


Half Sum is 68 57 Sum of the four Logarithm i | 


Remain, — 3 37 24d. 15m. 8. $y 
Double it ==—_—_—_——_—_4d. 15m. IF po 
The Sum is 48d. zom. Sub 
Which ſubtract from 180d. oom. Re 
Remainder is the Angle ACD—131d. 3om. | 
In like manner you may find any other Angle H 
[ By Gunter's-Scale, ſay, ö 150 
I. As Radius, is to the Sine of one of the co 


- So is the Sine of the other containing Side, to 20 
2. As that 4th Sine, is to the Sine of the hall 
Three Sides; ſo is the Sine of the Remainder, to! 
againſt which on the Line of verſed Sines is the A 
That is, ; * 
As Radius . S. Side CD : : S. Side AC -- a Four 
As S. god. .. S. 38d. 26m.: : S. 34d. o8m -. S. 20d. 
As Fourth Sine -- S. 4 Sum Sides: : S. Remainder .. 
As S. 20d. 26m. S. 68d. 57m. : : S. 03d. 3m. 
againſt which on the Line of Verſed Sines, is 1316 
Angle ACD as before. 


Problem 12. Caſe 12. The Angles given; 10 
Example. Plate 4. Fig. 12 
In the Oblique Spheric Triangle ACD; there 5 


ACD Zod. 47m. CD," 
4 de 8d, 5 


The Angie? ADC 27d. 3om. 

ca 131d. 24m. 5 

This Triangle is made by Problem 21. of $ 1 
Geometric, in Page 131. | 


. 
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1 | s likewiſe perform'd by the Directions in Caſe 11, 
Wing accounted Sides, and the Sides Angles ; and 
ee Supplement of the greater (given) Angle to 


>] dr the Side AD, the Operation is thus 


L d. m. 
5 26 ; S. co. ar. 0.125992 
. The adjacent Angles 5. co. ar. o. 335354 


2 34 70. 45 S. half Sum 9.974989 
Wuble it —————— 70.45 a 
e Sum is —— — 141.30 Which 

tract from ——— 180.00 

Emainder is the Side AD 38.30 _ 


? b er may any other Side be found by Logarithms. 


; By Gunter's Scale. 
s, to the Sine of one of the adjacent Angles (to 
ired); ſo is the Sine of the other adjacent Angle, 
ine. 
as the Fourth Sine, is to the Sine of the half Sum 
angles; fo is the Sine of the Remainder, to a fifth 
which, on the Line of Verſed Sines, is the Side 


hat is, ; 2 
8. Sup. CAD : : S. Angle ADC -- a Fourth Sine. 
S. 48d. 26m. : : S. 27d. 3om. . S. 20d. 13m. 
Then again, 
Wine -- S. Sum Angles: : S. Remainder · a Fifth Sine. 
m. S. 53d. 21m. : : S. 22d. 34m. . S. 20d. 1 zm. 
ich, on the Line of Verſed Sines, is — 38d. 30m. 
as above. 


ben the greater Side (CD, which ever is oppoſite 

er Angle) is required, the Operation will produce 
ent thereof to a Semi- circle; wherefore, if it be 
m 180d. it leaves the Side ſought; Or (by the 


K 3 Laga- 


2 — 6 Sow + wy 
—. — —-? 8 


e 
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Logarithms ) if you omit this Part of the Operaia 
tract from 180 Degrees, &c. ) you have the Side 


So much for the Doctrine of Spheric T1 riangle; 
tion follows. | | 1 


SKN ee 
CHAPTER N. 


Containing the Deſcription, and Uſe of th 


Fins finiſhed Spheric Trigonometry, it rem 

Uſes in Geography, Great Circle Sailing, at 
In order to the perfect Underſtanding of theſe, i 
firſt to be acquainted with the Nature and Uſe of | 
which I will endeavour to perform briefly and plank 


Section I. The Deſcriptien aud Uſe of Glibs lh 
Definition 1. Aube, (as to its Name and Figue 
: rally known, that *tis needlels} 

duce a Mathematical Definition of it; but as tog 
Material Globes, and their Parts, it's neceſlary ſomgll 
be ſaid. 
2. The Kinds of Globes are two; Terreſtria i 
which together with their Appurtenances, ae W 
Repreſentation of the Natural Situation, and N 
Earth and Heavens, and are uſeful for the dena 
Repreſentation and Reſolution of) any Problem bel 
Sphere of Heaven, or Earth, either in Geograpl 
or Aſtronomy. J 
3. The Appurtenances appertaining to Materal 
Six ; the Body or Globe it ſelf, Brazen Meridian 
Altitude and its Screw, Hour-Circle and Index, Wil 
or Horizon, and Braſs Semi- Circle of Poſition; al 
with either Globe; yet the laſt being of leaſt Uſe, 
plied by the Quadrant of Altitude, + 
4. The Body, or Globe it ſelf, is an Emblem of 
of Earth; on which are drawn divers Lines and G 
and proper for the Explication thereof, 2 
5. The' Brazen Meridian, is the Ring in which 
hangeth; and turneth upen its Axis, being two! 
forth its Body; and is divided into four Quadrant % 
grees, and figured 10, 20, 30, We, to 90. 
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e 4bitude, is a narrow thin Slip of Braſs 
Nut, and Screw at one End; 'tis divided into 
hs the Almicanters, or Circles of Altitude, and 
nts an Azimuth Circle. = 

, Circle, is a flat Ring of Braſs, ſo contrived, 
= : took off, and fixed about either Pole of the 
vided into 24 Hours of a Natural Day; each Hour 
o o Halves and Quarters ; to this belongs an Index, 
d Hole at one End, to fix it on the Axis of the 


. den.- Frame, or Horizon, is round and flat, in 
Sc Meridian doth move through two Notches, 
—_—_— oppoſite, and another in the Middle of the Bottom 
ee upper Part is « Kalendar, ſhewing the Day of 
Sun's Place in the Ecliptic, the Rumbs, or Points 
paſs, Oe. | 
circle of Poſition, is a Semi circle of Braſs ; the 
—_— divided into 180 Degrees; it ſerveth ? to meaſure 
oer on the Terreſtrial] or Cœleſtial Globe. 
77, Deſcription and Uſe of the Terreſtrial Globe, 
„ei Globe, hath on the Superficies of its Body, 
ie Form and Faſhion of the Earth and Sea, deſcri- 
ee Circles of the Sphere, as Equator, Meridians, | 
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I bo * 

881 1 

1 »4 
Wy 7* 


4 


1; 


SS a clear Underſtanding the Uſe of this Globe, ob- 
lowing Geographic Definitions. 3 
„, together with the Sea, compoſeth that rou 
e 0, or Globe of the Earth, which is Circum- 
al, and Imaginary. 
Lines, are ſuch as agree with the Terreſtrial 
cure, and ſo divide it into Continents, Iſlands and 
Naginary Parts, are ſuch as are applied to it by virtue 
nding; and being not materially ſuch, are ſuppoſed 
Earth: Theſe Imaginary Lines are either ſtrait 


, is a Strait Line imagined to paſs thro h the 
the Earth ; the Extream Points 4s the — on 
orld is ſuppoſed to move; one called the Artic, or 
the other the Antaric, or South Pole; *tis repre- 
Wires on which the Globe turneth. = 
lar Lines, are either greater, as the Meridian Ho- 
Nor; or leſs, as Tropics, Polar Circles; Parallels of 
K 4 " deen 


152 The Uſe of the Terreftrial Globe, = 


5. Meridian, is a Circle paſſing through the Pol, 
Earth, the Zenith and Nadir; croſſeth the Equator i 
Angles, and divideth the Earth into two equal Parts; pf 
the other Weſt. It is ſo called, becauſe when the Su 
to the Meridian of any Place, *tis then Noon, or 
there; they are infinite in Number; for all Places fro 
Wet have their ſeveral Meridians. . 

Of theſe one is called the Firſt, or Chief Merida 
which the Longitude of Places is reckon'd ; *tis of ſpef 
and Uſe, but variouſly placed by Geographers : *Tis ri 
on the Globe by a double Line paſſing through the HH 
is divided into twice go Degrees, numbred from the 
towards each Pole, ending in go Degrees. 4 

6. The Horizon, is that Circle which compre beni 
that Space of the Earth which is viſible, and diſtingi 
from that (lying under the Horizon) which is inviſible, MR 
Senſible or ' 6 Amity | 10% 

The Senſible Horizon, is that apparent Circle, wall 
tends it ſelf quite round about us, dividing the Heavens ui: 
into two unequal Parts; and being limited by the We 
ſometimes greater or leſs, according to the Situatio! 
Place, &c. | Th 
The Rational Horizon, is a Circle dividing the Hen 
Earth into two equal Parts, whoſe Poles are the 2 y 
Nadir. By this Circle our Days and Nights are meal 
the divers Riſings and Settings of the Sun, Moon, al 
do appear: Tis repreſented on the Globe by the uppe 
the Wooden Frame. | ie 
| 4 . 


Note, The Meridian, and Horizon, are moveable he 
Mutation of Places. 1 
7. The Agquator, is a Circle under the Equin oc be 
Heavens, compaſſing the Earth in the Middle between 
Poles, dividing it into two equal Parts, called the Nomi 
Southern Hemiſpheres ; from it, the Latitude of Place mu 
kon'd, either North or South: This Circle is repreſent Pa 
Globe by a double, or treble Line; divided into 300 s 
and number'd 10, 20, 30, &c. from the Left-hand 
the Right, till it end in 360 Degrees. 8 
This Circle is called #quator, becauſe when tle d Con 
to it, which is twice a Year, (viz. about the 10th of 
his Entrance into Aries; and again into Libra, about 
of September) he makes equal Days and Nights, tu 


4 * we by 
SY 
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"We . And upon it is writ in Capital Letters, Line a ſub 


pin 


alt. 
/ Circ, deſcribed on Globes, are called Paral- 
come of which have particular Names, as Tropics, 
rc. : 
—_ 7 are two, being parallel to the Equator, 
nt from it 23d. 29m. That on the North Side of | 
ed the Tropic of Cancer, at which the Sun hath its 
Worth Declination ; then making to us (and all Places 
_ Latitude) the longeſt Day, and ſhorteſt Night; 
about the roth of June The other, on the South 
called the Tropic of Capricorn, at which the Sun hath 
ad South Declination, making then our ſhorteſt Da 
ea Night, which is about the 11th ef December. Theſe 
WS have their Names thus; Tropicus ſub Cancro, and Tro- 
Capricorno. | 
ie Polar Circles are two, being alſo parallel to the 
and compaſſing the Poles of the World, at 23d. zom. 
That about the North Pole is called the Artic-Circle, 
echer the Antartic Circle, and are writ thus; Circulus 
Polo, and Circulus ſub Antartico Polo. 
Ws Tropics and Polar Circles, divide the Globe of the 
to five Parts, called Zones; of which three were ac- 
by the Antients to be ſo intemperate as to be, uninha- 
calling them Torrid, Frigid, and Temperate ; that is, 
4 or Burning Zone, two Temperate, and two Frigid 
Zones. 
he Torrid Zone, is all that Space of Earth and Sea, 
ch between the Tropics of Cancer and Capricorn. 
he two Temperate Zones, are contained between each 

and a Polar Circle. : 
he two Frigid Zones, are contained between each Polar 
chat is, one within the Artic Circle; and the other com- 
che Antartic. | 

much of the Imaginary Lines, and Parts of the Earth: 
| Parts, are Earth and Water, in general divided into 
or Quarters ; called Europe, Aſia, Africa, and Ame- 
u of theſe, and conſequently the whole Globe, is di- 
ſo Continents, Iſlands, and Seas. - 

Continent, is a great Quantity of Land, not divided 
dea, wherein are many Kingdoms, and Countries 
conjoined 3 
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conjoined; as Europe, Aſia, and Africa is one Conti 
America is another. 


15. An Iſland, is a Part of the Earth that is emf 
compaſſed round by the Sea; as Great-Britain, and af 
Sc. are Iſlands, 


In Continents, and Iflands, are theſe Parts obſerni : | 
Peninſula, Iſthmus, ana Promontory. | 


16. Peninjula, is ſuch a Part of Land as is almotd 
round with Water, and 1s joined to the Land by an tin 
__ Morea in the Levant. 

An Ifthmus, is a narrow Neck of Land between 
which joineth the Peninſula to the Continent ; 28 i LE 
Greece, ral 


18. A Promontory, is a high Hill, Mountain, o 
Land that ſhooteth it ſelf inio the Sea z as Cape de | 
the Cape of Good Hope in Africa, 


19. A Place, in reſpect to the Heavens, is either Ea 
North, or South. 


Theſe Places are faid to be. Eaſt, which lie in tþ 
Hemiſphere (terminated by the Firſt Meridian) or y 
Sun riſeth. 

And thoſe are Weſt, which lie Weſterly of the ſaid! 
or towards the Setting of the Sun. ; 
Thoſe Places are properly North, which lie ben 
Equator and the Artic Pole. | 


And thoſe Places are South, which lie betw ixt de 
ard the Antartic Pole. 
| The Antients have divided the ade of the E 
Periæci, Antiæci, and Antipodes. 

20. The Periæci, are ſuch as live under the ſame pu 
in oppoſite Points of it; that is, they are in the ſame | ; 
but their Difference of Longitude is 180 Degrees. | 

21. The Antieci, are ſuch as have the ſame Mehl 
equally diſtant from the Equator, but the one Norll 
other South: that is, two Places in one Longitude, ne 
inequal, but contrary Latitudes. 

22. The Antipodes, are ſuch as Inhabit two Place 
Earth, which are diametrically oppoſite ; that is, '® 
whoſe Difference of Latitude and Difference of Loi 

each 180 Degrees, and ſuch Walk Feet to Feet 


) 


The Uſe of the Terreſtrial Globe. 155 


he perth, being encompaſſed with Water, whoſe Waſhings 
nding the dry Land, cut out and ſhape many winding 
W-eks, and meandring Inlets, giving Terminations to 
Regions of the Earth, and extending it ſelf round them 
one continued Ocean, Wherefore, 

ier, is either Ocean, Seas, Straits, Creeks, Lakes, 
is, Ic. | 
17 th Ocean, is a general Collection, or Rendezvouz of 


he Sea, is a Part of the Ocean, to which we come 
Wome Strait; as the Mediterranean, and Baltick Sea. 
Strait, is a narrow Part of the Ocean, lying betwixt 

es, and opening away into ſome Sea; as the Straits of 
. that leads into the Mediterranean Sea; and the Sound, 
ads into the Baltick Sea. 

Creek, is a ſmall narrow Part of the Sea, or River 
Sh up but a little Way into the Land. EN 
Bay is a great Inlet of the Land, as the Bay of Biſcay, 
ay of Mexico; otherwiſe a Bay is a Station, or Road 

to anchor in. 
River, is a {mall Flux of Water, flowing within the 
orting the Banks, whilſt they their Arms diſplay, to 
her Silver Waves. 
Lale, is that which continually retains and keeps 
it; as the Lake Zair in Africa, and Lake Nicurgua 


a. 
_ cp}, is an Inlet of the Land, deeper than a Bay, as 
aof Venice, the Gulph of Florida; in which are ſwift 


Of the Names of the Ocean. 


he Ocean, according to the Four Quarters, had four 
as the Eaſtern or Oriental Ocean; the Weſtern or Oc- 
Ocean, the Northern or Septentrional ; and the Sau- 
eridional Ocean. But beſides theſe, it hath other 
Names according to the Continent it boundeth, and 
; re of the Sea, As it lies extended towards the Eaſt, 

dhe Chin:/e Sea, from the adjacent Country of 
_ wards the South, tis called Oceanus Indicus, or 
8% Where it waſbeth the Coaſt of whe” tis 
rs Perficum : In like manner, Mare Arabicum 
BY * oi; and ſo towards the Weſt, "tis the Ethiepean Ses. 
4 I Then 
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Then the Atlantic Ocean, from Atlas a Mountain u 
But near to America, tis called by the Spaniard, | > 14 
Nort ; and on the other Side of America, tis Mar. ai. 
Mare Pacificum. 
Whetc it toucheth upon Spain, tis Oceanus Hiſpai, 
the Ergliſb, the Bay of Biſcay: Between England ani, 
tis called the Engliſh Channel: Between England an 
the Iriſo Sea, or St. George's Channel: Between Ei 
Holland, by ſome the German, but rather the Brii Wl 
Northward of Scotland, *tis called Mare Calediniun 
Northerly, 'tis the Hyperborean, or Frozen Sea: Mare 
*tis the Tartarian Sea, or Scythian Ocean, &c. Thu 
Names of the Ocean. Next, | 


Of the Names of the Seas. 
32. The Baltic Sea, by the Dutch the O:/? Tee, nn 
. tween Denmark, Sweden, and Germany, whoſe E 
called the Sound: The Mare Mediterraneum, by the ll 
Straits; by the, Spamards, Mar-adel Levant ; the - 
whereof is called the Straits of Gibraltar: Then P ot 
nus, or the Black Sea; to which joins MAcotis Palus, nies 
del Zabeche : Then the Gaſpian, or Hercanean Sea: t 
Arabian Gulf, Mare Rubrum, or the Red Sea : AH 
ian Gulf or Gulf de Elatiff, &c. 


Of the Diviſion of the Earthly Globe. „ 
33. The Glebe of de ad in was ſaid before in 
is divided into four Parts, viz. Europe, Aſia, Africe, H , 
34. Europe is bounded towards the North by the AE *** 
Ocean, or Frozen Sca; on the South by the Medium 
lying betwixt it and Africa; on the Eaſt with the Rive p 
and on the Weſt by the Weſtern, or Atlantic Occ Wn 
Chief Provinces are, 
Poland, Muſcovia, Sweden, Norway, 


Denmark, Germany France, Spain, 1 
Portugal, Italy, Hungary, Sclavonia, Wor: 
Greece, Dalmatia, Romania, Part of Tori ge 
The Principal Iſlands are, „ec, 

Ereat Britain, Ireland, Sardinia, Sah , Th, 
Corſica, Candia, Negropont, M , 


35. Ali, is bounded on the North with the Nori 

Tartarean Ocean; on the South with the Arabian Co Ga 
Red Sea; on the Eaſt with the Indean Ocean; and o. * 
with the River Tanais. . ; 
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8 The chief Regions are, 
e, Arabia, Tartaria, Perſia, 
. Meſopotamia, Aria, Chaldea, 
Armenia, Paleſtina, Georgia, 
Parthia, China, India. 


The Principal Iſlands, are, 

Sumatra Borneo, &c. in the Oriental Ocean. 
Rhodes, in the Mediterranean. 

Scio, Samos, &c. in the Archipelagus, 


4 is bounded on the North with the Mediterranean, 
at with the R-d-S-a, on the South with the Athiopic 
ern Ocean, and on the Weſt with the Atlantic Ocean. 

The Principal Provinces are, 
bt, Barbary, Billedulgerid. 
SF Sarra, Megroland, Athiopia, or Aby ina. 
e Monomotapa. 
Its Iſlands are, 
Cape de Verde Iſlands, 
Madeira Iſlands, 
Madagaſcar, or St. Lawrence. 


| | Wn the Eaſt with the Atlantic Ocean, on the South with 
WF //2:ic-Sea, and on the Weſt with the South-Sza, or 
„Its divided into two Parts, viz. Mexicana, and 


| | icana, or North America, hath theſe Provinces ; 
n, Terra Florida, Carolina, Virginia and 


Penſilvania, Neo- Jer ſey, New-York 
and, New-PFrance, Greenland, whetherContinent 


or Iſland is not yet know, 


The chief Iſlands of Mexicana, are 
Ice-land, California, Neꝛu-fo und- land, Bermudas, 
aruana or South America, hath theſe Provinces; 


anama, Carthagena, Peraguay, or Rio-de-la-Plata. 
The Principal Iſlands of Paruana, are, a 


, Cuba amaica, Port-R: 
4 Cade = _ co, Barbadver, and the 
_ Melua lands, Fava-Major, Java the leſs, and 
7 r Hands in the Zoe. * g Told 


Wagellanica, Brazillia, Chili, The Amazons, 8 
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Having deſcribed the Lines and Circles, and the PS: 
ing to the Terreſtrial Globe, the Uſes of all take in M 
ing Problems. 
Problem 1. To find the Latitude of any Place 1 pon 
The Rule. Bring the propoſed Place juſt under the 
ridian, and note what Degree (on the ſaid Meri 
againſt it, which is the Latitude thereof. Or thus, 
With a pair of Compaſſes, take the neareſt Diſtanc. 
propoſed Place (on the Globe) to any Parallel of l 
lay it on the graduated, or firſt Meridian from the (:ii WAR 
the iame way the propoſed Place lieth from it, the «SW 
ſheweth the Latitude required. | 22 
Example. Let it be required to find the Latini. 
Lizard in England ? 1 
Turn the Body of the Globe *till the Lizard be iſ 
the Braſs Meridian, and you'll find 50 Degrees right ; 
which is the Latitude of the Lizard. Or thus, =. 
Take the neareſt Diſtance (on the Globe) from t» ns 
to any Parallel of Latitude; apply the ſame to the gau 
ridian, and it ſheweth the Latitude 5e Degrees as befor. WR 
Note, All thoſe Circles on the Globe, which are Pall . | 
the Equator, are called Parallels of Latitude. =. 


Problem 2. To find the Longitude of any Place on iii 
De Rule 1. Turn (as before) the Globe 'till the ln 
Place lies juſt under the Braſs Meridian, and there ker» i 

2. Then obſerve what Degree of the Æquator lie 
Braſs Meridian, and that's the Longitude required. 


Example. I demand the Longitude of the Lizard in ul 

Bring the Lizard under the Braſs Meridian, and then 
Meridian cutteth the Equator, in 19d. 56m. the 1 
required, 
Note; The Globes formerly made in England bel 
tude at the Meridian of the Iſland of St. Michael, one 0s 
of the Azares, which is Weſt from the Meridian cf 
cording to the Mariners Compaſs Rectiſſed) 249. 20. Wl 

And accordingly the Lizard's Longitude- is 5d. 24 
from London: This Difference in the Longitude of "hi 
occaſioned by the different Beginnings: of Longituie WR 
Authors, which the Student is deſired to: conſidet. mo 
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7: fd the Diſtante of any two Places on the Globe. 
. . Lay the Beginning of the Degrees on the Qua- 
ide, upon one of the propoſed Places, and count 
Degrees on it, are contained between both Places, 
e Diſtance required. 

e begrees being multiplied by 60, the Product is the 
Minutes. Or thus, | 

e Diſtance between the two Places with a pair of 
men meaſure that Diſtance on the Æquator, count- 


W-rcc5 intercepted between both Feet, and it will ſhew_ 
_—_— quired, 

re Diſtance found by this Problem, is the ſhorteſt 
or their Diſtance in the Arch of a Great Circle, 


s than their Diftance in the Rumb, leading from one 
r; except both Places lie under one Meridian, or in 
dr. 


ch is 
the Ot 


* 
| dior. 
bade 1 

ey che Edge of the Quadrant of Altitude on both 
ind the Beginning of the Degrees of it on one of the 
will ind on the Quadrant of Altitude 56 Degrees 


bdetween them, which is the Diſtance ; and being 
Lo, is 3360 Miles or Minutes. 


ve J | To find the Angle of Poſition of Places ; that ts, 
. e Arch of a Great Circle. paſſing over tius given 
ce, with the Meridian of either of them. 


. 1. Rectify the Body of the Globe to the Latitude 
e given Places. 

; the ſame Place under the Braſs Meridian, and there 
Wy cf the Globe. 
the Quadrant of Altitude faſt on the Braſs Meridian, 
he ſaid Place, 
lay the-graduated Edge of the Quadrant of Altitude 
Place, and the ſaid Edge will cut the Horizon in 
ef Poſition required. | 


Let it be required to know the Angle of Poſition of 
| Barbadoes from the Lizard ? pF f 
be Lizard to the Braſs Meridian, and there reſting 
be Globe, you will find the Latitude of the Lizard 


5 


8. 2. More 


Example. | 
the Diſtance between the Lizard and the Iſland 
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2. Move the Braſs Meridian (keeping the Body i 
fixed as before) higher or lower, until 50 Degrees ai 
the Horizon (on the North fide thereof, ) then 3 
rectified to the Latitude of the Lizard : The like 5 
in rectify ing the Globe for any other Place, or Latit 

3. Screw the Quadrant of Altitude to 50 Degrees a 
Meridian, which is juſt over the Lizard, (if the Gi, 
turned from its Poſition as in the firſt ſtep hereof) u 
graduated Edge of it to Barbadoes, the ſaid Edge will x 
Horizon to 71d. 3om. South Weſterly ; which is tif 
Poſition of Barbadoes from the Lizard; that is, the 
Arch of a great Circle paſſing through, or over the ¶ 
makes with the Meridian of the Lizard, which is no on 
leading from the firſt to the ſecond: For, if you rei 
to the Latitude of Barbadoes, and fo proceed as befor WR 
py will find the Angle of Poſition to be 37d. 8 

erly, the Poſition of the Lizard from Barbad, 
34 Degrees leſs than the Poſition of Barbadzes from i 
whereby it appears neither of theſe are the tru: i; . 
Point of the Compaſs leading from one Place to the «iſ 
you are to Note ; 

1. That the Rumb-lines, or Points of the Com 
equal Angles with all Meridians on the Globe. 

2. That an equal Segment, or part of the ſaid u 
eth, or altereth the Latitude in all Places equally. WW 

3. That the Rumb-Lines, tho* continued never ii 
not paſs through the Poles, but wind about them vl 
themſelves. Fre 


4. Theſe Rumb-Lines are repreſented upon the Git 
Spiral-Lines, which you ſee are 32 in Number, 408 
Cher, where there is a Flower-de-Luce pointing to 
from thence they run winding about the Globe, mul 
inclining towards the Pole, where they ſeem confiſa 


Problem 5. Two Places being given; to find 1 
Bearing, or Courſe in Sailing from one to auth 


The Rule. 1. Having found the two Places on de 
what Rumb-Line paſſes through both of them, ant 
Rumb, or Courſe from one to another. | 
2. If no Rumb-Line = through both Places, ff eu 
which runneth Parallel to both Places, and that i; d 
Courſe from one to the nother. 


w. 


* 
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e. / demand the Courſe from the Lizard to Cape Cod 
rgland? i : 
WW Globe you will find theſe Places to lie on the V/, by 
by N. Rumb Line, and therefore the Courſe from the 
> Cc Cd, is W by S. and conſequently from Cape, Cod 
0 the 27 ard E. by N. 
ee 2. I demand the Courſe from the Lizard, to the Iſland 
; 
Wo Rumb-Line on the Globe paſſeth over them; where- 
= for a Rumb to which the Place lies moſt parallel, and 
Sd it S. W. half W. the Courſe from the Lizard to I. 

and N. E. half E. from I. Barbadoes to the Lixard. 


. Caurſe and Diſtance ſailed being given; 10 find the 
erence of Latitude and Difference of Longitude. 
SS. 1. Make a ſmall Mark on that Rumb-Line (which 
en Courſe) in the Latitude of the Place you fail from, 
tre Mark to the Braſs Meridian, and it cuts the Equa- 
—_— Longitude. 3 
eee the Diſtance ſailed from the Equator, and lay it on 
umb, from the foreſaid Mark; at the Termination 
ere another Mark. 5 
en bring this Second Mark to the Braſs Meridian, which 
ritude of that Place; and then the Meridian cuts the 
n thc Longitude of it. 

ing the Latitude and Longitude of thoſe two Places 
Wn the Rumb-Line, by Subtraction you may find 
erence of Latitude and Difference of Longitude, and 


ie. Szppo/e 4 Ship fails S. W. by W. 200 Leagues, or 
en the Lizard: I demand her Difference of Lati- 
7 of Longitude ; or what Latitude and Lon- 
is in 
e a Mark on the $. W. by W. Rumb, juſt under 50 
(che Lizard's Latitude) and then the Meridian cuts 
Wor in 357 Degrees, the Longitude of that Mark. 
e 1c Degrees from the Equator, and lay it on the 
W. Rumb, from the firſt Mark to a Second Mark, 
W's the Second Mark to the Braſs Meridian, and the 
otit, is 44d. 5om. the Latitude the Ship is in, and in 
or the Lopgitude of it, is 344d. 15m. and by Sub- 
be Difference of Latitude is, 5d. 20m. and Difference 
tude is f ad. 45m. But here you muſt note; 
7 "a That 
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That, the Diſtance failed intirely taken, and la 
Rumb, is the Diſtance of the Arch in a Great Circle, 
really in the Rumb ; for the Diſtance in the Great (Ws 
always leſs than the Diſtance in the Rumb ; Whercil 
better way will be, to take 1, 2, 3, (or ſome fmall 
of) Degrees of the Equator ; and run that Diſtane 
Compaſſes) over upon the Rumb Line, from the H 
to the Second; and in ſo doing, the Diſtance is m 
laid, than by taking it at once. | 


Problem 7. Both Latitudes, and Courſe given; i vi 3 
Diſtance, and Difference of Longitude. 


The Rule. 1. Turn the Body of the Globe 'i 
Rumb doth cut the Braſs Meridian in the Latitude Wn 
part from, and there make a Mark on the Rumb, 
the ſame Time, ſee what Degree of the Equator is ci 
Meridian ; for that is the Longitude of this Mark. C 

2, Turn the Body of the Globe *till the ſame kuf 
the Meridian in the Latitude of the Second Place, 
make another Mark on the Rumb ; then ſee what Ui 
the Equator is cut by the Meridian, which is the Lon 
of the Second Mark; and the leſs Longitude ſubtrc_ 
the greater, gives the Difference of Longitude required, 

3. The Diſtance between the two Marks on de 
Line, being meaſured (according to the Note in th: 
blem) on the Equator, gives the Diſtance of the two Fl 

Example. If @ Ship ſails S. W. by W. from the Lu 
by Obſervation ſhe is in Latitude 44d. 5om. North; i 
her Diſlance ſailed, and what Longitude ſhe is in? 

1. Bring the S. W. by W. Rumb to cut the Merida 
Degrees, the Lizard's Latitude, and make a Mark“ 
Rumb there, then the Meridian cuts the Equato! 
Degrees, the Longitude of that Mark. 

2. Tuming the Globe *ti!l the S. W. by W. Rund 
Meridian in 44d. 5om. the Latitude of the Second Pl 
making there a Mark on the Rumb; then the Menon 
the Equator in 344d. 1 5m. the Longitude of the deco 
And therefore the Difference of Longitude, is 12d: 450 

which being ſubtracted from the Longitude of * 
20d, oom. the Remainder is 07d, x 5m. the Long 
Ship is in. 

„Take 2 Degrees from the Equator, and run "nl 
Diſtance in the Compaſſes upon the Rumb, - from %w 
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le Second; and *tis five Times, which is 10d. or 


7 b, the Diſtance failed on that Rumb. 


Les 


Wing the Latitude, and Longitude the Ship is in 
„ide Place where the Ship is in on the Globe. 
1. Bring the Longitude to the Braſs Meridian, and 
e Body of the Globe. | | 
e the given Latitude cuts the Globe, make a Mark 
of the Globe, which Mark is the Place of the Ship 
2 — 

7 Ship /ails from the Lizard, and after ſome- 
_ Litud: 44d. om. and Longitude gd. 45m. 1 
EP /2c2 of the Ship, on the Globe © : 

od. 45m. on the Equator to the Braſs Meridian, and 
e Globe. | 
oder 44d. 50m. on the Braſs Meridian, make a 


—_— Joly of the Globe, and that is the Place of the 
lime. 


& III. The Deſcription of the Celeſtial Globe, 
=. X | bh 
% Gb: repreſents that glorious Canopy; ſo 
embroider'd and beſet with thoſe Sparkling Dia- 
upon the Dusky Cheeks of the Night hang as 
in en Echiepean's Ear; having upon it's Convexity 
aaced all the Stars, correſpondent to their Natural 
be Concavity of the Orb, which we call the Starry 


ppurtenances belonging to t his, are the ſame with 
Ing to the Terreſtrial Globe; and being before 
„ie 1. of this Chapter, I refer you to it. | 
= Body of the Globe, beſides the Conſtellations, 
aun divers Circles; as the Equino#ial, Ecliptic, ' 
BT 'di21s, and Circles of Longitude > All theſe are cal- 
iccles. The Leſſer Circles are the Tropics, Polar 
Parallels of Declination. | | 
- 7-in:2ia! in this, is the fame with the Eguator in 
| W's Globe, and in the fame Manner divided; and 
n the Left-hand towards the Right, with 10, 20, 
60 Degrees. | yp 
ef the Eguinocbial are alſo called the Poles of the” 
de repreſented by the two Wires on which the 


Clobe turneth. 
L 2 5, The 
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5. The Zoliptic, is a great Circle which croſſeih 
noctial in two oppoſite Points, the Beginning of 
Libra; tis divided into twelve (equal Parts called) Wl. 
containing 30 Degrees, and figured from the Left. 
the Right, 10, 20, 30; then 10, 20, 30, ts; i 
Figure, Character, and Name of each Sign, as follow 


Aries Y Libra 2 
Taurus 8 Scorpio n, 
Genin e (ee Syn Ocgeeae Cx 
Leo &; Aquarius mx | 
Virgo MN Piſces * 


This Circle with its Figures and Characters, : 
Globes; but the Celeſtial hath the Images and Nu 
Signs, which the Terreftrial hath not. 2 

Under this Circle the Sun moves in his Annual C 
the reſt of the Planets have their Deviation from it ; vn 
Reaſon Afironemers aſſigned Eight Degrees on each SE 
clptic, making the whole Latitude to be 16 Deg 
Breadth is called the Zodiac. 4 

The Zodiac, is not drawn on the Globe, only i 
two Circles parallel to the Ecliptic, at eight Degrees Di 
it on each Side thereof. Py 
I be Poles of the Ecliptic, are two oppoſite Po 

23d. 3om. diſtant from its correſpondent Pole of h 
There the Circles of Longitude meet, and near it is all 
Eclipticæ. 

6. The Meridians are the fame as before on the 1 
Globe, only with this Difference, on this they are drm 
every zoth Degree of the Equinoctial, on that throw 
15th Degree of the Equator ; in both, they all meet u 
of the World. | 

7. The Colures, are two Meridians, cutting ca" Wl 
Right angles in the Poles of the World, dividing tbe 1 
and Ecliptic into 4 equal Parts; the one paſſeth thro' "i 
ning of Aries and Libre, two Equinoctial Signs; ths 
the Equinoctial Colure; and on the Globe it is divide 
grees, numbred from the Equinoctial both Ways, 10 
V. ending in go at each Pole of the World: 1 
hath theſe Words near it, Colorus Eguinoctiorum. * 

The other paſſeth through the Beginning of Co 
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= Soltitial Signs, therefore called the Solſtitia! Co- 
WS: p:ſeth through the Poles of the World, and Poles 
oi: 'Tis diſtinguiſhed on the Globe by theſe Words, 
itiorum. 

Horizon, is a great Circle of go deg. diſtant from the 
d Nadir, cutting all Azimuth Circles at  Right- 
hd divideth the World into two equal Parts; the up- 
ole Hemiſphere, and the lower and inviſible : * Tis 
by the upper Side of the wooden Frame, on which is 
WE alendar of Months and Days, according to the Old 
WStile, with the Winds or Points of the Compaſs, and 
W Signs with their Degrees. 

ith and Nadir, are two Points diametrically oppo- 
Wire the Poles of the Horizon. The Zenith is the Ver- 
or Point over Head: The Nadir is directly oppoſite 


. 


—_— 41:imths, or Vertical Circles, are Great Circles in- 
—_—_—ech other in the Zenith and Nadir, and cutting the 
Right Angles : Theſe Circles are not drawn on the 
dy bf Globe, but are repreſented by the Quadrant of Al- 


en 'tis ſcrew'd in the Zenith. 

„„ / Longitude, are Great Circles interſecting each 
e Poles of the Ecliptic, and cut it at Right -Ang les: 
reepreſented by the Quadrant of Altitude when it is 


er che Poles of the Ecliptic; and on the Body of ſome 
2 of theſe Circles are drawn, paſſing through the 
of the Twelve Signs. 

Thus much for the Great Circles, 


The Deſeription of the Leſs Circles. 
Small Circles, are thoſe which divide the Globe 
nequal Parts, and are parallel to ſome Great Cir- 
eee called Parallel Circles, and are of three Kinds, 
/ Declination, Parallels of Altitude, and Parallels 


ollels of Declination, are parallel to the Equinoc- 
ed to paſs through every Degree and Minute of 
_ between the EquinoQial and each Pole of the 
0 the ſame with the Parallels of Latitude on the 
* oe. b | 
nd Polar Circles, are Parallels of Declina- 
mme as before in the Deſcription of the Terreſtrial 


1 1 12. Alas 
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12. Almicanters, or Parallels of Altitude, ate Ü 
Horizon, imagin'd to paſs thro* every Degree ani Wn 
the Meridian of a Place, between the Horizon an; 
of that Place: Theſe are deſcribed by the Dirij"f 
Quadrant of Altitude in its Motion about the Body qi 
when it is ſcrew'd in the Zerith of any Place. 
13. Parallels of Latitude, are imall Circles pu 
Ecliptic, imagined to paſs through every Degree uM 
of the Colures, between the Ecliptic and the Poly 
Theſe are repreſented by the Diviſions of the Quad Wl: 
tude in its Motion round the Body of the Globe, on 
ſcrew*d over the Poles of the Ecliptic. 
Having deſcribed the imaginary Circles of th 4 
Glebe, we proceed now to the Deſcriptien of the ofnnn 
glorious Diamonds, ſparkling in the immenſe H 
the Firmament, encircling the Terreftrial Orb 1 
rable Diſtance, which for Multitude feem innune 1 
the greateſt and more viſible may be number'd, | 
And for this Purpoſe Afronomers (for Order, nin 
Sake) have reduced many Stars into one Image, « i 
tion, the better to know where to ſeek them; and bY 
how to expreſs them, 
14. The Number of Conſtellations now draws ail 
of the Celeſtial Globe, are 66, and are as follo 


The Northern Conſtellations are 23, vn. 


Stars 

1. Urſa Minor — 9112. Auriga 

2. Urſa Major 3313. Serpentarius 

3. Draco ..— 36 14. SETPENS wn 

4. Cepheus 1115. Sagitta —: 

5. Boote ——— = —— 22 16. Aguilla —— 

6. Corona Borealis 8| 17. Antinous 

7 Hercule. 30 18, Delphinus 

8. Lyra ———.— 1O| 19. E QUUIELS — 

9. Olon, or Cygnus —— 27 20, Pegaſus —— 

10. Coffiopeia ——— — 23| 21. Andromedra-""_ 
11. Perſeus, and Caput 27 22. Triangulim — 


Madu ſaæ — 5/23. Coma Berni —_l 
1 2 
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Conſtellations are 12, vix. 
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The Zodiacal 
| Stars Stars 
1. _— — 16 « Libra —— — TO 
1 — — 32 8. Scorpio— — 26 
„ —— — 24 . Sagittarius —— 29 
„ — —— 16 | 10. Copricorms —— 21 
5. 4 — — 33 11. 4 i%νçi — 34 
— — 39 12. Pies — — 34 


| 
7 

\ N 
* 


Stars 
e eee 
en Eridanus— 43 
13 


— — 1 


o 
= 
: el 


: ——— 
___ wh 

: a . 
SS 77:07, or Canicula 2 


EE Novi — 42 


W149 » vw 


44 
2 
2 
Con 


Carolinum 11 
„% — 27 
ate 8 
—— 22 7 
n,, —_— 
3 Lud: 22 


ro, or the Croſiers 5 
, or the Altar — 8 
2 Auſtrina — 10 


17. Columbus 


— — 


The Southern Conflellations are 30, vix. 


In all 314 
Stars 
—— 10 


18. Pifces Auſtrinus— 11 
19. Grus —— 13 
20. Phenix — 12 
21. Indus — 12 
22. Pavo — 16 
23. Avis Indica, Touchan — 7 
24. Abus muſca — 3 
25. Chamæleoon— 10 
26. Triangulum Auſtrale — 5 
27. Piſces Volans 7 
28. Derads — = — 

29. Apous, Anſer Americanus 10 
30. Hydra, Serpens Auſtrina 10 


In all 439 


Wixty Sixth Conſtellation (lying near the Ur/a major) was 
Sir Charles Scarborough, and called Cor Caroli ; being 
in a crowned Heart, and compleats a Catalogue of 
d Stars as aboye: But this Number is now largely 
by the Obſervation of our modern Aſtronomers, 
Wc {cen in the Flamſteedian Catalogue, which contains 
Woo, forming ſeveral new Aſteriſms, and are diſtin- 

into Six Degrees of Magnitude, or Bigneſs, 
4 brighteſt are called Stars of the Firſt 


The 
Magnitude ; 


t inferior in Bigneſs, and Brightneſs, are Stars of the 
agnitude, &c. unto Stars of the Sixth Magnitude. 
WE'cral Magnitudes are expreſſed on the Globe in fe- 
ps, 23 may be ſeen in a little Table 
g intituled 1 Mag nitudines. 
| 4 


placed on the 
Sect. I 


. - - — 
— —-— ro — — — » 
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— 
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Section IV. The Uſe of the Celeſtial Globe 
PeEfore working any Problem on this Globe, I h 
ſary to explain ſeveral Words of Art uſed in Ain 
Geography, and are in theſe following Definitions, 10. 
1. Altitude, is an Arch of an Azimuth Circle, if 
between the Horizon and any Parallel of Altitude. 
on the Braſs Quadrant of Altitude, which repreſent Ma 
muth Circle on the Globe. N 
2. Aſcenſion, is the Riſing of the Sun or Star, off 
of the Eguinoctial above the Horizon: And Deſi 
Setting thereof. | 
3. Right Aſcenſion, is an Arch of the Equine7ia!, wii 
between the Beginning of Aries, and any Meridian, wii 
according to the Order, and Succeſſion of the Signs: Wn 
that Degree and Minute of the Equinoctial, (counteii 
which cometh to the Meridian with the Sun, Sur, c 
Point of the Heavens, | 
4. Obligue Aſcenſion, is that Degree and Minute of i 
noctial, (counted as before) which riſeth with the Cen 
Sun, or Star, or with any Point of the Heavens: Av 
Deſcenſion is the Setting thereof. 
5. Aſcenſional Differmce, is the Difference be 
Right and Obligue Aſcenſion, or Deſcenſion: O- 
Space of Time the Sun Riſeth, or Setteth before, d 
of the Clock. « 
6. Amplitude, is an Arch of the Horizon comprebi 
tween the true Eaſt and Weſt Points of it, and the Cent ei 
Sun, or Star, at their Riſing, or Setting. ＋ 
7. Azimuth, is an Arch of the Horizon contained ll 
the Meridian of the Place, and any cther Azimuth Ci 
contained between the Prime Vertical, and any otheri 
Circle. | 
8. Declination, is an Arch of the Meridian, conv 


between the Equinoctial, and the Center of the Sun 0 1 74 
* 


Side of the Equinoctial, but South Declination wha 
South Side thereof. Ard is counted on the Braſs Mew 
the Globe, and on the Equinoctial Colure. 

g- Hour of the Day, or Night. is an Arch of tht 
tial, contained between the Meridian of the Place, "nn 
ther Meridian paſſing through the Center of the uM 
Time. This is counted on the Braſs Hour Circle, 


any Point of the Heavens: It is North Declination on ti 


: r Wes: 

£4 \ 2 l 
"> * . 
E 
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ble 24 Hours of the Day, and Night ; and hath a 


index pointing to them as the Globe is turned about : 
nid on the Equinoctial, Reckoning r5d. to an Hour. 
4, of 2 Star, is an Arch of a Circle of Longitude, 


ty eetween the Ecliptic and the Star's Center : This 
on the Braſs Quadrant of Altitude, when ſcrew d 
eee of the Ecliptic, for then it reprefents à Circle of 
1 | ad of a Place, or Latitude upon the Earth, is an 
ee Meridian of that Place, contained between the 
c that Place: Equal to which, is the Height of the 
e World) above the Horizon. This is counted on 
SS cridian of the Globe: Or may be counted on the 


leridian on the Body of the Globe 
itude in the Heavens, and Latitude on the Earth, 
Things; one being an Arch of a Circle of Longi- 


Point of the Heavens, and counted according to the 
of the Signs. 

Place of the Sun, or of a Star, with reſpef? to the 
the Sign, (and Degree, and Minute of that Sign) 
Scar is in. 

gitade of the Sun, or of a Star, from the neareſt E- 
eint, is how many Degrees and Minutes, the Sun, 
from the Beginning of Aries, or Libra; either 
after them; which can never be more than 180 


We: itude on the Earth, is an Arch of the Equator, com- 
between the Meridian of any Place, and that Meridian 
eitude takes its Beginning, | 
einde in the Heavens, and Longitude on the Earth 
ferent ; one being an Arch of the Ecliptic, the other 
he Equator, 
4 ridian of a Place, is that Meridian which paſſeth over 
of that Place; to which when the Sun cometh, *tis 
or Midnight: At the Firſt, he is at his his higheſt 
oe dhe Horizon; and at the Laſt, he is at the loweſt 
br that Day. 
In 
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In like manner, any Star coming to the Meridian _ i 

is then at the higheſt Altitude, or loweſt Depreſſion, WA 
Theſe Things being well conſider'd, the follovitz 

will be the better underſtood. : 


Problem 9. The Day of the Month given: T1 dee Not 

Place in the Ecliptic. « By 

The Rule. 1. Seek the Day of the Month, (in e 

according to the Julian, or Gregorian as you find al 

the Kalendar) on the upper Side of the Horizon, 

2, Right againſt it, in the innermoſt Circle, i 
Degree, and Minute, the Sun will be in that Day a vn 


Example. The 8th Day of January in 1he Julian, «ns 
the Gregorian Account, I demand the Sun 2,88 
Ecliptic ? | | 
Right againſt the 8th of January, in the Julian Ki 

the Circle next within it, is 19 Degrees of Capricn, 

Sign and Degree the Sun will be on the 8th of 7m 
In like manner his Place for February the 15th, « M 

in Piſces. 


Problem 10. How to rectiſy the Globe for am l 
to make it fit for Uſe, at any given Tin. 
The Rule. 1. The Globe being placed in the Frag 
ring the Braſs Meridian into the two Notches, tha 
North and South Parts of the Horizon, to that i: 
Side thereof be towards the Eaſt, and it reſts in vw 
that is in the Bottom of. the Frame: Move the , 
higher or lower, ?till the given Latitude in it di nl 
the upper Part of the Horizon, on the North f 
North Latitude, but the South Side, when South La 
2. Place the Braſs Hour Circle about the Pole, "nl 
Hours of 12 and 12 lie directly over the graduat m 
the Braſs Meridian; and put the little Index on 
10 that it may move about as you turn the Glove; 
the upper 12 on the Hour Circle repreſent 12 at \ 
the lower, 12 at Midnight; and all the other F 
pondent Hours of the Day and Night. | 
3. By Problem 9. Find the Sun's Place acc 
given Time ; then tcek the Sun's Place in the Eclp 
Body of the Globe, and bring that Degree to ” fron 
there ſtay the Globe, and then turn the little Index "hp 
juſt at the upper 12 in the Hour Circle. by / 
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ve Globe rectify'd to the given Latitude, and the 
5 le and Index to the given Time. 
. J. London the 15th of February, I would have 
h ft for Die? 
85 e vo 344 Ilenlan till 51d. 32m. on it, toucheth 
part of the Horizon. 
„ben g. The Sun's Place is 7d. 30m. in Piſces ; 
ee found in the Ecliptic on the Globe, bring it to 
leridian, and there ſtaying the Globe, turn the little 
he upper 12 in the Hour Circle; and there ſet it ſo, 
move with the Globe, and *tis done. 


ex to 
$19: 


1. Th: Day of the Month given; to find the Sun's 
8 Declination. | 
. 1. By Problem 9. Find the Sun's Place in the 
pee. 
4 the Sun's Place (in the Ecliptic on the Globe) to 
( leridian, on which, and right over the Sun's Place is 
oon required. 
7 The 1 5 % of February; 1 deſire to know the Sun's 
Malis. 
Sun's Place in the Ecliptic, for the 15th of Febru. 
by Problem 9.) is 7d. 3om. in &. | 
7d. 30m. in 96 (in the Ecliptic on the Globe) to 
(leridian, and then right over it (on the Braſs Meri- 
. 45m. which is the Sun's Declination, South De- 
Or tus, 
W 2 Pair of Compaſſes take the neareſt Diſtance from 
"Y "apes agg Ecliptic 7d. 3om. in &, to the Equi- 
be Globe. 


ure that Diſtance on the Equinoctial Colure, and i 
Declination 8d. 45m. ; 6 gs 


le | 2. The Day of the Month given; to find the Sun's 
Right Aſcenſion. 
1. As before, find the Sun's Place in the Ecliptic, 


| 

de Sun's Place (as directed in Problem 11.) to the 
n; look what Degree gf the Equinoctial is cut 
at is the Sun's Right Aſcenſion required. 2 
The 15th of February; 1 demand the Sun's Right 


vo Sth of Feb ; 3 
| Iroblem 9. ruary, his Place in the Ecliptic is 76. yo 
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2. His Place of d. 3om. of , being brought ut ; q 
Meridian, it cuts the Equinoctial in 339d. 15m, IIA ; 
Right Aſcenſion, . 


Problem 13. The Latitude of a Place, and th: 1s 
Month given; to find the Time of the Sun's R 
and his Amplitude? 
The Rule, 1. Rectify the Globe (by Problem wil 

Uſe) according to the given Latitude, and given Tins 
2. Bring the Sun's Place (in the Ecliptick on ty 

down to the Horizon on the Eaft Side thereof, ar( nn 

little Index will point to the Sun's Riſing in the How 

and the Body of the Globe ftayed there, look what "il 

the Horizon (counted from the Eaſt Point thereof) ui 

2gainſt his Place (in the Ecliptic on the Globe) that i Wi 

Amplitude at his Riſing. | 
In like manner, turn the Globe 'till you bring ih 

Place to lie even with the Weſt Side of the Hori 

ing the Body of the Globe there; then will the In 

to his Setting, and againſt his Place on the Globe 

his Amplitude, (on the Horizon) counted from the V 

thereof. | 
Example. The r5th of February at London: I 

Time of the Sun's Riſing and Setting, and his Amplitu 
1. The Globe being Rectified to the Latitude of 

and the Hour Index to 7d. 30m. of 3, then 'tis ky 

the given Latitude, and given Time. . 
2. Bring 7d. 30m. of , to the Eaſt Side of tht" 

and ftaying the Globe there, the Index points to 6 Hon 

ters; that is, 3 quarters after 6 is the Sun's Riſing : © 
7d. 3om. of 96, 15 15d. 3om. on the Horizon, (tron 
towards the South) which is the Sun's Altitude at Rig 
In like manner, turn the Globe till you bring 
of e, to the Weſt Side of the Horizon, and the Ind 

to a quarter after 5, which is the Sun's-Setting ; and 1 

z0n you have his Amplitude (the ſame as before) 150. 

the Weſt (towards the South) which is the Sun's 4 

Setting. 


* 3 
| 


Problem 14. The Latitude of a Place, and the Day ft 
given ; to find the Sun's Obligue Aſcenſion and Deſn 
The Rule. 1. Rectify the Globe to the given Lal 
find the Sun's Place in the Ecliptic for the given Tim 


2 : - - 
> 90 
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W. the Sun's Place in the Ecliptic on the Globe, to 
ee of the Horizon, and then ſee what Degree of the 
WT is cut by the Horizon, and that is the Sun's Oblique 
ee manner bring the Sun's Place in the Ecliptic to 
Et Side ef the Horizon, and it ſheweth his Oblique 
er 7 
1. 15th of February at London: I demand the 
We Aſcenſion and Deſcenſiun? | 

95 the Globe to the given Latitude 519. 32m, accord- 
lem 10. 

7d. 30m. of X (the Sun's Place for the 15th of 
to the Eaſt Side of the Horizon, and then it cuts 
a ial in 351d. 15m. which is the Sun's Oblique Aſcen- 


* 
N 
* 8 
$ | 


| 


* IT 
"RI 


q n 7d. 30m. of c to the Weſt Side of the Horizon, it 
WW uinectial in 326d. oom. which is the Sun's Oblique 


T7 be Latitude of a Place, and Day of the Month given ; 
Sun, Altitude, and Azimuth at any Time of the Day. 
hog I. Rectify the Globe and Hour-Index, as before, 
10. 

—_— the Quadrant of Altitude in the Zenith; which 
Sy ing the Quadrant of Altitude to the Latitude of the 


Ty the Globe till the Index point to the given Hour of 
ad there ſtay the Globe. 


the Quadrant of Altitude, till the graduated Edge 
on the Sun's Place in the Ecliptic on the Globe, and 


what Degree on the Quadrant of Altitude is againſt 
ace, and that is the Sun's Altitude. 
what Degree of the Horizon is cut by the Graduated 
Quadrant of Altitude, counted from the North, or 
uth, and that is the Sun's Azimuth. 
At London the 17th of June, at 6 of the Clack in 
I demand the Sun's Altitude, and Azimuth ? 
Globe being Rectified (by Problem 10.) turn it about 
r Index points to 6 in the Morning, and there ſtay 
the Globe, 
be Quadrant of Altitude on 51d, 3am. (on the 
_ which is the Zenith, or London's Diſtance from 
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Note; In ſcrewing the Quadrant of Altitude of 
Meridian, you muſt put the Screw Side of the Nom 
Back-fide thereof, and put it cloſe down: fo cloſe 1, Ml ho 
the thin Plate may be as near the Body of the Gloy 
fibly you can; yet ſo, as not to obſtruct its moving, 
Alſo mind that you ſet the ſloped Edge. of the Nou 
Latitude of the given Place. ' 
3. Bring the graduated Edge of the Quadrant of 48 
6d. 10m. of cb, the Sun's Place (for June the 154 zi 
cliptick, and then on the Quadrant of Altitude (again i 
zom. his Altitude at 6 of the Clock. = 
4+ And the Quadrant of Altitude cuts the H 
104d. 5om. from the South Eaſtward, which is the NW 
muth at the ſame Time, | 119 0 


Problem 16. The Latitude of a Place, the Day f 
and Sun's Altitude given; to find his Azimuth, «i 
the Day? _ 
The Rule. 1. Rectify the Globe, Hour Index, ail 

of Altitude, as before. 

2. Turn the Body of the Globe, and move the 
of Altitude, till you bring the Sun's Place in e 
to lie juſt under his Altitude on the Quadrant; there inn 
both. | HR 

3. Then will the graduated Edge of the Quadrant vl 
the Azimuth, in the Horizon from the North, or xl 
the Index ſheweth the Hour of the Day. 


Example. At Barbadoes the 15th of February, in i | ä 
noon, the Sun's Altitude being 30d. I demand bis Au 
Hour of the Day? 


1. The Globe being Rectified to the Latitude & 5 
12d. 58m. alſo the Hour Index to 7d. 3om- of „ 
Place for the 15th of February, and the Quadrant d 
ſerewed in the Zenith. 2 

2. Then move the Globe and Quadrant of Altitudt, Wl 
bring 30 Degrees on the latter to lie juſt over 74. # 
in the Ecliptic, and there ſtay them both. _ 

3. Then doth the Quadrant of Altitude lie right YM 
in the Horizon, from the South towards the Fal, io 
Azimuth, which is almoſt ESE. half K. 4 

4. And then the Hour Index points to 8 Hours thi! 
that is, 4.5m. after 8 of the Clock in the Morning. 
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eg | The Latitude of a Place, the Day of the Month, 


1. Rectify the Globe, Hour Index, and Quadrant 
6 before. | : | 

Ty me Quadrant of Altitude, to the given Azimuth, 
on, and there ſtay it. 


ao before ſet to his given Azimuth 3) and ſtay 
ere. | 
The doth the Ecliptic cut the Quadrant in the re- 


| 


* 
P 


„ Aſbiernoon, being WSW. half W. or 7 3d. 7m. South 
TS mand his Altitude, and Hour of the Day? 


ewing the aforeſaid Directions, and turning the 


auacdrant of Altitude towards the Weſt, you will 
Altitude to be 30d. and the Hour of the Day 
in the Afternoon. 


ba 18 : The Latitude of a Place, the Sun's Altiiude, 


. Kectify the Globe to the Latitude, and ſcrew 
of Altitude to the Zenith. 
e graduated Edge of the Quadrant of Altitude 
WW imuth, in the Horizon, and there ſtay it. 
e Body of the Globe (without ſtitring the Qua- 
its Place) 'til the Ecliptic cut the Quadrant in 
ade; which will then cut the Ecliptic in't he 
L 4 quired, 4 
n the Sun's Place to the Braſs Meridian, and 
rr Index to 12. 25 


14 deing in the ſame Place; 
E fore) and then the Index will ew the Hour 


ing the Globe according to the third Step in 


| Azimuth given; to find his Altitude, and Hour of 


bring the Sun's Place in the Ecliptic (keeping 
=: of Altitude fixed) to the graduated Edge there- 


ce, and the Index ſheweth the Hour of the Day 


1 4. Barbadoes the 1 5% of February, the Sun's 


eisen; 10 find bis Place in the Elliptic, and 


k the Sun's Place to the graduated Edge of the 
that is, at the given 


given Altitude in the Quadrant will cut the 
| Echptic 


el 
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Ecliptic into two ſeveral Signs, and yet the Hour 
ſought by the Fourth Step, will be the ſame ; ſo (1, 
Month be given, the Sun's Place cannot be determiy; RR 
Example, At London, the 5th of October, to, du ; 
being 20d. and his Azimuth S. E. or 45d. S. Eaſter, 
his Place in the Ecliptic, and the Hour of the Day; 
Anfwer. The Sun's Place is 23d. 3om. in 3, vn 
after 9 in the Morning, the 5th of Over at LW 
the Sun's Altitude and Azimuth being the ſame, 1 
be 6d, 3om. in &, and the Hour the ſame, the 14th (Wl 
Note; All theſe Problems may be wrought, havin 
Declination given, inſtead of the Day of the Mont, . 
be feen in the next Problem. | 


Problem 19. The Latitude of 4 Place, the Du 
Altitude of the Sun given; to find his Azinut, 
of the Day ? An 
The Rule. x, Rectify the Globe to the given lu 

the Quadrant to the Zenith as before. 

2. Bring the Equinoctial Colure to the Braſs 
then ſet the Hour Index to the upper 12; which | 
the Globe when the Declination is given. | 8 

3. Move both Globe, and Quadrant of Altituce, vn 
Altitude on the latter meet with the given Dec 
Equinoctia] Colure on the former, and there ſtay thn 

4. Then doth the Quadrant cut the Horizon in de 
muth, and the Index ſheweth the Hour of the H. . 
Alſo, at the ſame Time, the Braſs Meridian cuts de 
in ſo many Degrees (counting from the Colure, ul 
to an Hour) as the required Hour of the Day is, ag 
or afier Noon, 4 

Example. At Lendon, the Sun's Declinatin 
North, and his Altitude 19d. 3om. in the Moi: 
Azimuth and Hour of the Day ? 

Anfwer. The Sun is Eaſt, and the Hour 5 2m. after oe 
or 77d. of the Equinoctial are intercepted between * 
Colure and Braſs Meridian; which makes Sb. 8m. 
at which Time the Sun is Weſt in the Afternoon. 

In like manner may any of the preceeding Problem 
obſerving theſe following General Directions. 

1. Count the Latitude on the Braſs Meridian. 

2. The Declination on the Colure from the Eau, 
Northward or Southward, according to its Name. | 

3. The Altitude on the Qadrant of Altitude. 


ſe $ f 

ö 
„ 
Fog 


a7 

Azimuth on the Horizon, from the Braſs Meridian 
cdranc of Altitude. | 
SS thc Hour (ſrom Noon in Degrees) on the Equinoctial, 
auinoctial Coloure to the Braſs Meridian. | 
Whaving any Three of theſe Five given, the other Two 
nad, which I leave for the Learner's Exerciſe: 
A !! the foregoing Problems, may be wrought on either 
rec the follwoing only on the Cœigſtial Globe. 


7 ind the Declination, and Right Aſcenſion of 


any Fixed Star. 


. . Bring the given Star to the Braſs Meridian, and 

te Globe. 

che Center of the Star cuts the Braſs Meridian in 
tion, counted from the Equinoctial either North- 

outhward. p 

Wd the Braſs Meridian cuts the Equinoctial in it's Right 

counted from the Beginning of , according to the 

Wot the Signs. 


'F demand the Right e and Declination of Al- 
debaran, er Oculus Tauri, the Bulls Eye ? 


* 


According to the Directions above, you will find it's 


* 


non 65d. 03m. and it's Declination near 1 5d. 56m; 


21. T nd the Latitude, and Longitude of a Star. 
We. 1. Bring the Solftitial Coloure to the Braſs Meridian, 
ee of che Ecliptic on the Globe may be juſt under 23d. 
e ſaid Meridian, and there fix the Body of the Globe. 
the Quadrant of Altitude juſt over the Pole of the 


the Graduated Edge of the ſaid Quadrant to the 
he Star, and there ſtay it. 

the Star cuts the Quadrant in it's I atitude, and the 
ts the Ecliptic in it's Longitude. 


demand the Latitude, and Longitude of Arcturus; a 
the firſt Magnitude in the Conſtellation Bootes ? 
his Star's Latitude is 30d. 57m. North; and its 
ad. 24m. in =, or 200d. 24m. from the Beginning 
lo for any m as in the following Table. | 


Prob, 
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Ll 
4s 
58 
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a — Longi- Right) 
Stars Names. 09 tude. | Latitude Aſcen. i 
| D. N. D. MA 
Pole Star, or Vorth- N 
Star 2 26.05 [66.30 N | co} 
Laſt in Eridanus, 1B 
Alcarnar [1 10.55 [59-55 S | 21.1 


| [Bull's Eye, Aldebaran II 
Capella, or Aurigda's 


Problem 22. To find the Riſing, Setting, and Cum 


198 Th Uſe of the Celeſtial Glebe, oil 


IWhale's Jau, Cetus |2 N 10.30 [12.37 S | 42.010 


5.58 | 5-39 S | 65.99 


left Shoulder —- 
Orion's left foot, Regel 


I 22.52 N 74.0; 
I 
Orion's right Shoulder I 
I 
I 


13.00 [31.10 8 75.21 (nl 
24-55 [16.05 8 8505 
10.19 39.32 8 98.7 1 
22.00 [15.58 8 114 


GG HR HN N HAX H 
S 
O 
8 


Great Dog, Syrius — 
Little Dog, Procyon — 
Hydra's Heart, Al- 1 
phard 5 - 22.24 8 [138.31 
Lyon's Heart, Regulus |T N 26.01 100.37 N 147.68 
Foot of the Crofiers — 2 M 08.08 [52.45 8 183.0; A.. 
Virgin's Spike ——— [I E 20.01 O. 02 S [197.41 vl 
Arcturus in Bootes —|1 \= 20.24 30. 57 N 210.48 ua 
* * Star of the | | ' = 
arp, Lyra -— [I W 11.27 61.46 N [276.54 nl 
South Fiſh, Fomelhaut II x 29.59 21.05 8 340.3 | 


— 


— 

— 
8 

2 
9 
GO 


a Star, at any Time, in any Latitude. . 

The Rule. 1. Rectify the Globe and Hour Ini ns 
Problem 10. F 
2. Bring the Star (whoſe Riſing you would know) 
Side of the Horizon, and then the Index will point ton 
of its Riſing : Alſo the Degree of the Horizon again! 
is its Amplitude at Riſing. | 
3- Bring the Star to ho Braſs Meridian, and the /i 
ſhew the Time of its Culminating (or coming to the) 
Alſo the Degree on the Braſs Meridian, contain ll 
Horizon to the Star, is its Meridian Altitude. 
4. Bring the Star to the Weſt Side of the Horizo, 
the Index will ſhew the Time of its Setting: Allo = 
Star, (on : Horizon) is its Amplitude at Settins il 
ever the ſame Quantity as at Riſing, hb 


* 


The Uſe of the Czhſtial Globe. 179 


ſo eaſy to perform, and fo often done in the Problems 


Wo the Sun, it needs no Example. E 
b3. To know at any Time what Stars are above the 


„ either Riſing towards the Meridian, or falling from 
n their ; > By as alſo, what is their Latitude and 
* | 
. 1. Rectify the Globe, Hour Index, and Quadrant 
>, as before, in Problem 10. 
che Globe 'till the Hour-Index points to the given 
ee Day or Night; and there ſtay the Globe. 

Wn obſcrve what Stars are even with the Eaſt Side of the 


it, to 
* 
The 1 
f Alt 


i Whoſe are then riſing; and all thoſe that are between 
n and the Eaſt Side of the Meridian, are riſen above 
n, and are riſing towards the Meridian. 


tho Stars near the Braſs Meridian, are then near the 
ef that Place; and thoſe at the Braſs Meridian, are then 
ridian of that Place. 

e Quadrant of Altitude be put to any Star, it will 
EA |titude at that Time and Place, and in the Horizon, 
rt ſhews it's Azimuth. 

ovooſe Stars on the Weſt Side of the Meridian are fal- 
i, towards their Setting; thoſe near the Horizon are 


id thoſe below the Horizon are Set. 
= ord, let the Globe (by Help of a Magnetic Needle, 
* 5, or otherwiſe) be ſet ſo, as the North Point of its 
ay point to the true North in the Heavens, and the 

r to the South; then imagine your Eye placed within 
at it's Center, and that the Globe was tranſparent 
a pating through it, will direct to the Star in the 

orreſpondent to that on the Outſide of the Globe. 

ing mathematically conſidered, will make the Uſe 

Pes 85 and very much conduce to the Knowledge 

„ hing not a little neceſſary in Navigation, but 

eglected by moſt Mariners. 


. 
: 


8 2 {mall round Hole through the Center of any Star, 


. find the Hour of the Night by the Altitude of a 
known Star. N73 12 
4 I. Rectify the Globe, Hour Index, and Quadrant 


a before, in Problem 10. ä | | 
THR + Globe and Quadrant of Altitude till you bring le 
rs given Altitude in the Quadrant, and there ſtay them. 
| M 2 | 3. Then 
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the Braſs Meridian of the Globe: And if on the VM 


Zom. after 10 at 


|  ſheweth, or cutteth the Star's Longitude in the Ec 


hn 7 4 
3. Then will the Index ſhew the Hour requm WS 
Quadrant will cut the Horizon in the Star's Azimut, Wl 
Note; If the Star you obſerve be on the Eaſt Side H 
ridian, then turn the Quadrant of Altitude on the IA 


turn the Quadrant alſo on the Welt Side. 


Example. At London, December the 12th, the Au 
gulus, or the Lyon's Heart, being 25d. 30m. Orin! 
the Eaſt fide of the Meridian I demand the Hour of 1: 
Anſw. According to the aforeſaid Rule, the Hou WA 

Night, and the Star's Azimuth RG 

South eaſterly, or Eaſt by South neareſt. die re 
So much for the Uſe of the Globes, which is gone H 

it's firſt deſigned Limit, occaſioned by a conſtant R 

be Plane. ibe 
And, by the way, Let me adviſe thoſe who have u 

niency for, nor Ability to purchaſe Globes, and yet wai 
the Stars, that they may attain it with a pair of HW 
wherein are all the Conſtellations ; and each Star accu 

Longitude and Latitude placed in them; ſuch are ma: WW 

20 Inches in Diameter, to fold in a Book, like a F 

in four Leaves: They are projected on the Plane d ns 

tic, or, as ſome ſay, on the Poles of the Ecliptic: vw 

one Hemiſphere (which is one Leaf) you have all t* (i 

lations on the North Side of the Ecliptic, and in anotit 

Southern. LX 
The Poles of the Ecliptic, is the Center of each Hai 

am the Margent going round them is the Ecliptic, be 

into the 12 Signs, and each Sign into 30 Degrees; iſ 
gree being ſubdivided into Halves and Quarters: al 
drawn from the Center (or Pole of the Ecliptic) to 
ning of each Sign. | | 
On one of thoſe Lines are placed the Degrees of Li 
number'd from the Ecliptie, with 10, 20, &c. to # 

Pole and Center of it. 

By theſe Hemiſpheres any of the former Problems 
on the Cceleftial Globe) may be ſolved : As for Inc 


To find the Longitude, and Latitude of a Jin. | 
The Rule. 1. Stretch out the Silk String (faſtened a : 
ter for that Purpoſe) over the Center of the given 
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aa pair of Compaſſes, take the Diſtance from the Cen- 
gar to the Center of the Hemiſphere; lay that Di- 
me scale of Latitude from the Center of the Hemi- 
ait will ſhew the Latitude required. 


e. The Fot of the Croſiers, a Star of the ſecond Mag- 
be Southern Hemiſphere, between Robur Carolinum, 
SE urus : / demand it's Latitude and Longitude ® 


ing the like Silk String over the Star's Center, it cuts 
tic in Virgo, 8d. 8m. the Star's A e | 

ee the Star's Diſtance from the Center of the Hemi- 
cure it on the Solſtitial Colure, from the faid Center, 
hcch to 52d. 45m. the Stzr's Latitude South. 
are drawn in theſe Hemiſpheres, the Equinoctial, Tro- 
r Circles, and Poles of the World; all which are de- 
cheir Names ſet to them: More Circles may be drawn, 
SD Uſc in ſcrving other Problems; which ſhall be ſhewed 
Problems in Aſtronomy. 


=_ CHAPTER VI. 
8 


ric | E Trigonometry, applied in Problems of Geography. 
treat of Great Circle Sailing, 'tis not amiſs to diſ- 


e ſomcthing in Geography; and for a more diſtinct 
ee thereof, take theſe following Definitions and Pro- 
heſe Definitions are much the fame as before, in 
. of Mercator's Sailing, in page 82. 


ion I. Geographic Definitions, Plate 5. Fig. 1. 


E Earth (on which we dwell) together with the Va- 
„. —4 one round Body or Globe, which is the Sub- 
graphy. 
e Poles of the Earth, are two imagi Points, directl 
upon the Surface of it; that in the North, called the 
le; and that in the South, called the South Pole; As 
Plate 5. Fig. 1. 
Equator, or Line under the Equinoctial, is a Line 
ind the Globe, and lieth in the Middle between both 
Witing all Meridians at Right-Angles, and is a Great 
m which Latitude taketh its Beginning, and in which 
es reckon'd, as AQ. Plate 5. Fig. 1. 
idians, are Great Circles drawn thro? both Poles cuttin 
er at Right-Angles, as POI, PAI, and PMI, anſwer- 
, are the North and South Lines drawn in any Chart 
1 5. Pa- 
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35. Parallels of Latitude are leſs Circles drawn p 
Equator, through every Degree and Minute of the 18 
between the Equator and each Pole, as a / ? and 7+ 
are repreſented in any Chart, by the Eaſt and e 
therein. ; 
6. Latitude, is an Arch of a Meridian, contain \f 
any Parallel and the Equator; from whence it is cuff 
Ways to each Pole, where it ends in 90 Degrees, wall 
greateſt Latitude. f 
7. North Latitude, is on that Side of the Equator nf 
North Pole, and South Latitude towards the South Pa 
8. Difference of Latitude, is an Arch of a Merida 
neareft Diſtance between any two Parallels, and ("hi 
far any Place is to the Northward or Southward of a 
and never exceedeth 180 Degrees. | 
9. Longitude, is reckon'd in the Equator, round wi 
creaſing to the Eaſtward, tis counted (by ſome) i 
where it firſt began) jn 360 Degrees, which is tk 


3 


ngitude: Or, according to Mr. ng + in . 
Compaſs Rettified, tis counted from the Meridian « Wha 


increaſing on both Sides of it, Eaſtward and Welt; 
terminates in 180 Degrees, at the oppoſite Meridian. 

10. Longitude of a Place, is an Arch of the E 
tained between the Meridian of that Place, and the inn 
dian where Longitude taketh its Beginning, and court: Wl 
old Way) to the Eaſtward of the Firſt Meridian wo 
new Way) 'tis counted both Eaſtward and Weſtwai 
Meridian of London; which in this Account is the 
whence Longitude taketh it's Beginning. 

11. Difference of Longitude, is an Arch of tie 
contained between the Meridians of any two Places, & 
exceedeth 180 Degrees. 

12. The Diſtance of any two Places, is an Arch dl 
Circle, paſſing thro' them, and never exceedeth 180 U 

13. The Angle of Poſition, or the Angle of vl 
Places, is an Angle that the Arch of a Great Circle un 
two Places, makes with the Meridian of one of them, 
the Courſe leading from one to the other. & 

In finding the Diſtance of Places, there are thret (AH 
ar they differ only in Latitude; (2.) when ther 
in Longitude ; (3.) when the two Places differ bod! 1 
tude and Longitude ; all which are performed by le 
Problems, 


$8. Geographic Problems, . 29 


[ 


Fr Section IT. Geographic Problems. 

27% Places differing only in Latitude, given; to find 
2 , their Diſtance. 
ro Places under one Meridian, or bearing North 
and South from each other, or in one Longitude, 


= ifcr only in Latitude. 
0 Places differing only in Latitude, the Difference of 


ss che Diſtance required: In which there are two Va- 
jeties. 


1. Problem 1. Two Places both on the ſame Side of 


„; that is, both in North, or both in South Latitude; 
; = Wer Diſtance. 

. Subtract the leſs Latitude from the 2 the 
er (reduce into Leagues or Miles) is the Diſtance re- 


2. Problem 2. F one Place be on one Side of the Equa- 
cher on the other fide ; that is, one in North Latitude, 
eri South Latitude; to find their Diſtance? 
RR. Add the two given Latitudes together, the Sum 
co Leagues or Miles) is the Diſtance required. 

et are fo caſy, 'tis needleſs to give Examples, being the 
had in Chapter 3. Section 3. General Rule 2. in Plane- 
page 58. 

Places differing only in Longitude given; to find 
15 their Diſtance. | | 
Tuo Places differing only in Longitude, lie Eaſt and 
nm each other, and are either in the Equator, or elſe in 

el of Latitude. 


2 
In this Caſe are two Varieties. | 
Variety 1. Problem 3. Two Places in the Equator, 
Loengitudes being given ; to find their Diſtance? 
. 1. According to the old Way of counting the Lon- 
ba ſubtract the leſs Longitude from the greater, the Re- 
lief less than 180 Degrees) is the Diſtance required: 
: n'tis more, ſubtract it from 360 Degrees, and this laſt 
eer is the Diſtagce. 
ording to the new Way of counting the Longitude, in 
Wer Compaſs Reftified, the Rule is thus; 
h Longitudes are Eaſt, or both Weſt, ſubtract the leG 
_* ercater, the Remainder is their Diſtance : But when 
eis in Eaft, and the other in Weſt Longitude, add 
cee Sum (if it exceed not 180 Degrees) is the Di. 
| ' + ſtance 
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ſtance, and when it doth exceed 180 Degrees, ſubea; | 
300 Degrees, the Remainder is the Diſtance require!, pili 
the ſame as in Chapter 4. Section 2. Problem 3 fel 6 uy 
Mercator's Sailing. | ä 


Caſe 2. Variety 2. Problem 4. Two Places in me b 
both in one Latitude, their Longitudes given, t: \ FO 
Diſtance. 

Example. I demand the Diſtance between the Liza, 

gwin Iſland in Newfoundland? 8 


2 d. m. d. m. 
izard a „ in 
Pexywis J ILaut. 50 00 N. Longit. 5 5 55 1 
Subtract from — 90 co Diff. Long. 47 3 
Rem. is the Comp. Lat. 40 co or 

Theſe Places are ſuppoſed both in the Latitude of ;18F- 
North, whoſe Complement is 40d. com. „ - - 

To delineate this Problem Stereographically on the} 
the Meridian of the Lizard. Plate 5. Figure 1. 

1. Deſcribe the Circle PQ 1, with a Chord dy | 
or Half-tangent of go Degrees, and Quarter it, with *M 
Diameters or Right Circles PAI, and AQ: The ir 
North Pole, I the South Pole, and AQ the Equator. 

2. By Problem 2. Caſe 2. page 112. of Spheric 0 

ü make the Angle /EPN equal to 47d. 32m. (the D 
Y Longitude) by drawing the Oblique Circle ÞP © Nl, mn 
Secant thereof. £5 =y 

3. Make PZ equal to 4cd. com. (the Complement «lM 
ven Latitude) by Prob. 6. Caſe 1. page 116. of Spheric val 

4. Through Z drawn the Parallel Circle Z (6) 1t ( 
9. Caſe 2. in page 121. of Spheric Geometry, ) with the 
of 40d. com. (the Complement of the given Latitude) 198 
Oblique Circle PONI in O: Then NZ repreſents the 
and + Pengwin Iſland, both in one Parallel of Latitude. 

5. Then thro Z and O, drawn a great Circle, as bl 
lique Circle Z C; and it's done, for ZO on the Obliqs 
is the Diſtance required, which is meaſured by Problem) 
3. in page 118. of Spheric Geometry, © 

To 1nd their Diſtance by Trigonometry, tis to be non 

at iv the Oblique Spheric Triangle ZPO. Plat: 5 
The Side ZP equal to PO is the Comp. 7 the Lat. 40.988 
Ine Angle ZPO the Difference of Longitude i or 


WW 


6 
4 
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dide Z. D the Diſtance of the two Places ; which to 
oc berpendicular PB (by drawing an Oblique Cir- 
cant of 23d. 46m. half the (given) Difference of 
Wo cut the Oblique Circle Z O (in B) and it divides 


1 5 E- Spheric- Triangle into two equal Rectangle- Spheric- 
B and PB ©), in each the Hypotenuſe, and one 
gle is 


en. 
angle ZPB equal to BP O, is half the Difference of 
neikuc 23d. zm. f ; ; 
eg ZB equal to BO, is half the Diſtance required. 
e dhe Proportion by Chapter 5. Section 4. Problem 2. 
eg 136. of Rectangular Spheric Trigonometry, is 
33 0 
, is to the Sine Complement of the Latitude; ſo is 
alf the Difference of Longitude, to the Sine of half 
ee e required. But in ſhort thus, 
s pst. PZ: : S. Angle ZPB ++ S. Leg ZB; the Diſt. 
. 40d. oom: : S. 23d. 46m. . . S. 15d. orm. 
eing doubled, makes the Diſtance 30d. o2m. or 1802 
Which is the Diſtance between the Lizard and Peng- 
in the Arch of a Great Circle. 


77 bw many Miles or Minutes of the Equator, 
Degree of Longitude in any Parallel of Latitude. 
The Rule, or Proportion is; 


, is to the Sine Complement or the Latitude; 
Miles or Minutes a Degree of the Equator, to the 
nutes of the Equator, which make a Degree of Lon- 
e Parallel required. 7 
u many Miles will anſiuer to make a Degree of 
Longitude, in the Latitude o 51d. 32m. 
8. c. Lat. : : a deg. in the Equa. ** a deg. in the Par. 
8. 38d. 28m. : : 60 Minutes +» Min. 37.32 Parts. 
of the Equator that make a Degree of Longitude in 
e of 51d. 32m. | 


o Places differing both in Latitude andLongitude, their 
and Longitudes being given, to find their Diftance. 
this Caſe are three Varieties. 


I. Problem 6. One Place in the Equator, and the 
ather of the Poles. 


8 771 the Lizard, and the Entrance of the River 
their Latitudes and Longitudes being as follaweth : J 
D ſtance 4 Lizard 


4 
| 
1 


N 
* 
— 
#16 


* 
| : 


; 


hs 
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Lizard 50.00 
Ama. ot Eat. . N. Long. 
Di bene of Longitude UN 4 


To delineate it Stereographically on the Plane of 
of the Lizard. Plate 5. Fig. 1. X 
1. The Circle being deſcribed, and quarter'd a 
Problem 4. make Z. on the Primitive Circle «MM 
oom. the Latitude of the Lizard, by Problem 6 (WW 
page 110. of Spheric Geometry. 
2. By the ſame Problem, Caſe 2. lay 44d. zin! 
Difference of Longitude, on the Right Circle f 
is the Equator) that is, take the Half Tangent 4d 
8 Way, and lay it from Æ to N. 18. 
3. Then througn Z and N draw a Great Ci 
Oblique Circle ZN C, and 'tis done: For ZN 
Problem 7. Caſe 3. in page 118. of Spheric e 
Diſtance required. | 
But to find their Diſtance by Trigonometry. Od 
UK in the Rectangle Spheric Triangle ZA\. Wl 
ig. I. 64 
5 The Leg Z, is the Latitude of the Lizar, id 
2. The Leg AN, the Difference of Longitude b 
equal to 44d. 31m. 
3. The Hypotenuſe Z N, their Diſtance is requrvM 
which (by Chapter 5. Section 4. Problem 5. Caſe 1 
140. of 7 — Spheric Tri gonometry) the Proponu 
As Radius, is to the Sine Comp. of the Lizard Lit 
So is the Sine Complement of their Difference af! 
to the Sine Complement of their Diſtance requits 
ſhort thus : | 
Radius · S.c. Leg ZE: : S. c. Leg EN. S. c. Hyp. "ll 
S. god. ++ S. 40d. oom. : : S. 45d. 29m. ++ S. 27d. 
Complement is 62d. 43m. equal to 3763 Minutes "i 
ſtance between the Lizard and River Amazones. | 


Caſe 3. Variety 2. Problem 7. Two Places lying fut 
the Poles ; that is, bath in North Latitude, « , 
Latitude, their Latitudes and Longitudes being gu 
their Diſtance. 8 

| Example. I demand the Diftance between the 

land Barbadves ? 
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i 50.00 . W. 
* . 0 * ; 12.58 5 N. Long. 4 $8.50 W. 
ee of Longitude 53.50 
1 eate this Stereographically, on the Plane of the Me- 
Sc Lizard. : 3 
Sn: deſcribed the Primitive Circle, and quarter'd it as 
ee the Angle EPM, (by Problem 2. Caſe 2. in 
cor Sphiric Geometry) equal to 53d. 50m. the given 
Fr of Longitude, by drawing the Oblique Circle PML 
cant thereof. 
ee Primitive Circle (by Prob. 6. Caſe 1. in Page 116. 
Geometry) make PZ equal to 40d. oom. the Com- 
the Lizard's Latitude, by laying the Chord thereof 


nent 
E. 
che Parallel Circle a LI? (by Prob. 9. Caſe 2. in 
of Spberic Geometry) at 12d. 58m. (Barbadoes Lati- 
ance from the Right Circle EAQ, the Equator, to 
9 ique Circle PMI in L. 

Wn thro' Z and L, draw a Great Circle, as the Oblique 
, and 'tis done; for ZL (meaſured by Prob. 7. 


page 113. of Spheric Geometry) is the Diſtance re- 


pheric Trigonometry, to find their Diſtance, it is to 
e Oblique Spheric Triangle ZPL. Plate 5. Fig. 1. 
"RS Side PZ is the Comp. of the Lizard, Lat. 40d. oom. 
7 Side PL is the Com. of Barbadoes Lat. 77d. 02m. 
Angle ZPL their Difference of Longit. 53d. 26m. 
ide ZL their Diſtance required. 
| | which (by Chap. 5. Section 5. Problem 9g. Caſe 8. 
s. of Spheric Trigonometry Oblique) The Rule is, 
Radius, is to the Sine Complement of the Diffe- 
WW ongitude; So is the Tangent Complement of the 
itude, To the Tangent of a Fourth Arch. 
being ſubtracted from the Complement of the leſs 
when the Difference of Longitude is leſs than go 
dut when more than go ees from its Supple- 
o Degrees, the Remainder is the Reſidual Arch. 


Wh, A the Sine Complement of the Fourth Arch afore- 
s dhe Sine Complement of the Reſidual Arch; fo is 
de greater Latitude, to the Sine Complement of 
| the 
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the Diſtance required. But in ſhort, as follows, Wn 
As Radius . S. c. Angle ZPL : : T. Side ZP. T, , nn 
As S. god. ++ S. 36d. 34m. : : T. 40d. oom. T. A 

which being ſubtracted from the Side L 


*m, 
mew 


Remainder is the Reſidual Arc — 2 
Then again ay, , 
As S. c. 4thArch .. S. c. Refid. Arch : : S. c. Side ZP--\;M 


As S. 63d. 26m. S. 39d. 32m. : : S. Sod oom. vRAF - 
Whote Complement 57d. 48m. or 3468 Minus, PE 
ſtance from the Lizard to Iſland Barbadoes in the in 
Great Circle. ; | 
Caſe 3. Variety 3. Problem 8. Two Places, on in\ 
titude, the other in South Latitude; their Latitude 

gitudes given; to find their Diſtance. Ti 
Example. I demand the Diſtance from Cape Cod in N 
land, % Cape Bona Eſperance, or Cape of Go 


Africa? d. m. d. n. 
Cape Cid Q 42 10N.T „ (68 2 
C. Bona Eſp. \ Lat. 34 15 8. { Longit. 16 xl 
Difference of Longitude is 85 00 


To delineate it Stereographically on the Plane of tt 
of Cape Cod. Plate 5. Fig. 1. , 1 
I. The Primitive Circle being deſcribed, and qu 
before directed, make (by Problem 2. Caſe 2. in px 
Spher ic Geometry) the Angle EPM equal to 854. on 
ven Difference of Longitude, by drawing the O 
PMI with the Secant thereof: But the Secant is {oz 
not eaſy to do; therefore in ſuch Caſes, lay it u 
Circle ÆM AQ, the Equator (by Problem 6. Ce 
116. of Spheric Geometry) from ＋ to M, that is, agg 
of Hali-tangents the contrary way; and lay ing a Bov nn 
to the three Points P, M, and I, draw the Oblique Cit WY in t 

2. On the Primitive Circle, (by Problem b. Caſe 1.6 1 
116.) make PZ equal to 47d. 5om. the Complement! 
Cod's Latitude. | 

3. Draw the Parallel Circle a D 1 # (by Problem 9 
page 121) at 34d. 15m. Cape Bona Eſperance Lat. wn 4 
from the Right Circle AZAQ the Equator) to cuttit 
Circle PMI, in D, repreſenting Cape Bona E/perant. lh 

4. Thro' Z and D, draw a Great Circle, as the Of 
ZDC, and *tis done: For ZD (meaſured by Problem 
in page 118. of Spheric Geometry) is the Diſtance requſt 
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7 rigonometry, to find their Diſt. it's to be conſider'd, 
he Oblique Spheric Triangle ZPD, Plate 5. Fig. 1. 


WE: PZ, is the Comp of Cape Cod's Latit. 47d. 5om. 
ie PD the diſtance of Cape Bona Eſperance from the 
cor it's Latitude added to god. that is 124d. 15m. 
angle DPZ their Differ. of Longitude 85d. oom. 
Wide ZD their Diſtance required, which is thus found, 
Wr 5. Section 5. Problem 9. Caſe 8. in page 145, of 
hoonometry Oblique, the Proportions are theſe. 
Radius, is to the Sine Complement of their Diffe- 
ongitude; ſo is Tangent Complement of one of the 
Nudes, to the Tangent of a Fourth Arch. Then, 
Witffcrence of Longitude be leſs than god. ſubtract the 
Wh out of the other Latitude, added to gc. but if the 
be more than god. from the Supplement thereof to 
Remainder is the Reſidual Arch. And then, 


24s the Sine Complement of the Fourth Arch, is to 
amplement of the Reſidual Arch; fo is the Sine of the 
tit taken, to the Sine Complement of the Diſtance re- 
ut in ſhort thus: | 

8. c. Ang. DPZ : : T. Side PZ . T. 4th Arch. 
8. 05d. oom. :: T. 47d. 5om. . T. 5d 31m. which 
btracted from the Side PD 124d. 15m. 


wvainder is the Reſidual Arch 
hen again ſay, | 

ch -- S.c.Reſfidual Arch : : S.c. Side PZ -+ S.c. Side ZD 
n. S. 28d. 44m. :: S. 42d. 10m. ++ S. 18d. 55m. 
Wd to — — — god. oom. 


che Side ZD their Diſtance — — 108d. 55m. 


Minutes is the Diſtance from Cape Cod to Cape Bone 
1 in the Arch of a Great Circle. 


1 CHAPTER VII. 
4 Part of Navigation, or the Doctrine of Spheric 
onometry, applied in Great-Circle-Sailing. 


by Circle-Sailing, as it's the exacteſt, ſo it's the maſt 
t, and hardly poſſible for a Ship exactly to o_ 
| Y» 


118d. 44m. 
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by; yet it may be of good Advantage to keep conyeniey 

it, eſpecially in a — (or Eaſt and Welt) Cout.. 

2. Great Circle Sailing, is Sailing by, or upon the 4, 

Great Circle, paſling through the two Places. 
3. In Great Circle Sailing, are but three Caſes, vi; 
(1.) When two Places differ only in Latitude. 
(2.) When they differ _ in Longitude ; and, 

bo 


(3-) When they differ in Latitude and Longiu . 
Caſe 1. Two Places differing only in Latitude, th 1M ; 
wen ; to find their Diſtance. £ 8 
1. This is the = with Chapter 7. Section 2. Proben ro 
2. in Page 183 of Geography, to which I refer the Bal ; he 
finding their Diſtance, and fo paſs to a * 
Caſe 2. Two Places differing only in Longitude, the La Y 
Longitude being given; to find their Diſtance in th: til... 
Great Circle, and all that is requiſite in Great Circle Sail $7 
1. This is the fame with Chapter 7. Section 2. P] 
and 4. in Pages 183, and 184, of Geography, to find the j A 
ce. 2 
2. Theſe Places are either in the Equator, or in one ft A 
and lic Eaſt and Weſt from each other; but their Did ee 
that Parallel, is not their neareſt Diſtance, the Parallel L 
Leſs Circle. | Wo 
3. The Diſtance in the Parallel hath been ſhewed in ol 
4. Section 3. Problem 10. of Mercator”s Sailing, in Pix C 
1 Diſtance in 1 Arch of a Goon _ is b <tr 
r 7. Section 2. Problem 4. in Page 184 of C , 
But * of Poſition made by the Great Circle, e! 
Latitude, and Longitude at any aflign'd Portion, together e! 
the Courſe, and Diſtance from Place to Place, ſo aten 
is the Work now. Y : 


Caſe N Problem 1. Suppoſe the Lizard, and Penguin nm 
- - both-in the Latitude of 50d. oom. North, whoſe Df 
Longitude is 47d. 33m. (as before in Problem 4. in 1" 
of Geography) I demand the Angles of Poſition * I. 
Circles. Diftance between them? The Latitude of th # 8 | 
every 5 Degrees Difference of Longitude ? And tht Curh « 
Diſtance of each of them according to Mexcator ! 
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oblem is delineated by the Directions in Problem 4. 

aphy, in page 184. And obſerve that, 

WT Oblique Spheric Triangle APC. Plate 5. Fig. 2. 
Nepreſents the Lizard. 

Pongwin Iſland. 

W. Side PA equal to PC, the Complement of the Lati- 

ch Place les, 

Angle APC, the Difference of Longitude 47d. 33m. 
N Angle CAP equal to ACP, the Angle of Poſition at 


e. 
Lide AC, the Great Circle's diſtance between them. 
or the Angle CAP equal to ACP, the Angles of Po- 
the two Places. 

e Perpendicular PB, (as was taught in Problem 4. of 
Wy, in page 185.) which divideth the Oblique Triangle 
o two equal Rectangular Spheric Triangles ABP, and 


Wh: Hypotcnuſe PA equal to PC, the Complement of their 

” Fs Rh | 

Angle BPA, equal to BPC, half their Difference of 

We: 23d. 46m. 

Angle BAP, equal to BCP, the Angle of Poſition 

ace. 

eg AB, equal to BC, half the Great Circles Diſtance. 
beg BP, the Complement of the Arch's greateſt La- 


Chapter 5. Section 4. Problem 2. Caſe 6. of Spheric 
Petry Rectangular, in page 137. the Proportion is thus 


e Difterence of Longitude, to the Tangent Comple- 
Angle of Poſition at each Place. That is; 

S. e. Hyp. AP: : T. Angle APB . T. c. Angle BAP. 
„S. 50d. oom.:: T. 23d. 46m. T. 18d. 38m. 
ang ſubtracted from god. oom. 


| — ů 


— — 


7 15 the Angle of Poſition at each Place, 71d. 22m. 


phy, in page 185.) 15d. orm. and therefore the Side 
Cd, 02m. or 1820 Minutes, the Diſtance of the two 
the Arch of a Great Circle. 

To find the Latitude by which the Arch ſhall paſs, at 
Vegrees Difference of Longitude from A, — = "2x 
4; theſe things following muſt be obſer ved: 
Firſi, 


N 

, \ 

| [ 
1 

N 

N 

N 

( 


— —-— ——¾ —-—- — — 


ach, the Hypotenuſe and one Angle are given. That is, 


. 
— — 
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us, is to the Sine of the Latitude; ſo is the Tangent 


„ The Leg AB, equal to BC, is found (by Problm 4. 
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. Firſt, Find the Leg BP, the Complement of th. * e 
titude by which the Arch (of the great Circle) du Q 


that by Chapter 5. Section 4. Problem 2. Caſe 5. 4 
Trigo Rectangular, in pa ." 
gonometry „in page 137. is thus; [ 
As Radius, is to the ine Complemend of half the D f f 
ngitude. ot 
So is the Tangent Complement of the given Ly. 
— Complement of the Arch's greateſt Latituk: 
"5 | / 
As Radius -- S. c. AngleBPA : : T. Hypot. PA ..T, me 
As S. god. ++ S. 66d. 14m. : : T. 40d. oom. „L 
Which being ſubtracted from — - 
Remainder is the Arch's greateſt Latitude ——— 5 55 
Secondly, To find the Latitude by which the Ag 
Great Circle paſſes (at every 5 Degrees of Longitude) bt: 
draw Meridians from P, as Pd, Pe, Pf, &c. which x el 
eaſily be done Gnomonically, being then Right Lins, WM © 
is thus; find 
The Gnomonic Projection. Plate 5. Ig; rig 
I. Make the Angle APC equal to 47d. 46m. te tit 
of Longitude between the two given Placcs. lius 
2. Make PA, and PC, each equal to the Tangent i the 
oom. the Complement of the given Latitude. 


3. Draw the Line AC, which reprefents the Arch d 
Circle between them. 

4. Let fall the Perpendicular PB, which being meal 
the Scale of Tangents, is 37d. 31m. the Complemen 
Arch's greateſt Latitude. 

5. Then draw Lines from P, each 5 Degrees difan 
A, as Pd, Pe, Pf, Pg, Ph, Pi, Pk, Pl, and Pm; which 
ridians, and each 5 ees of Longitude from A, toe. 

6. Meaſure Pd, Pe, Pf, Sc. on the Scale of Tang 
it ſheweth the Complements of the Latitudes of tel 
the reſpective Places d, e, f, &c, | 
- Thee are found (by Spheric Trigonometry) after l 

ner: The ſeveral prick'd Lines Pd, Pe, c. are ſo ut 
potenuſes, to as many Rectangular Spheric 11195 
have one common Leg BP, the Complement of tit 
greateſt Latitude. | 

Now in each of theſe Rectangular Spheric Triangle! 
given a Leg, and its adjacent Angle, to find the Hyd 
that is, in the Triangle a B P, there is given the Les 1 
Angle BPd; to find the Hypotenuſe Pd, and fo inal! 


he ſeveral Angles BP d, BPe, Cc. are found by 4 
Subtraction of 5 25 from the Angle B P A 23d. 
the Difference of Longitude, till the Remainder be 
5 Degrees, which being taken out of 5 Degrees, and 
t Remainder add 5 Degrees ſucceſſively till the Sum 
ot 23d. 46m. That is, 


2 £32 — = 2 — 


| d. m. d. m. 
A: Angle BPA 23. 46 Then to the Angle BPh — 01.14 
de Angle APd S. ocAdd the. Angle hPi — 05.00 
| BPd 18.4 BPI 06.14 


BPe 13.46 . BPk 11.14 
*IBPF 08.46/29 is the Angle 3 pp 16.14 
BPg 03 46 C BPm 21.14 


g from os. oo Theſe Angles are called Verti- 
ale BPh equal O1. 14/cal Angles, or Angles at the Pole. 


ind (by Chapter 5. Section 4. Problem 3. Caſe 9. of 
ngonometry Rectangular, in pages 137 and 138) the 
Waticudes of the Arch, which are by this Proportion. 

ius, is to the Sine Complement of the Vertical Angle; 
de Tangent of the Arch's greateſt Latitude, to the 
of the Arch's Latitude at the reſpective Places. Or 
Ws -- S.c. BPd, BPe, &c. : : T. c. Leg BP · Te. Pd, Pe, c. 
8. 71d. 14m.: : T. 52d. 30m. T. rod. 58m. Lat. at d. 


6 14 —ͥ ͤ — 51 40 © 
14 52 0 0 


t by the Gunter, the Extent from the Sine of go de- 
the Sine of 71d. 14m. will reach from the Tangent 
zom. to Tangent 50d. 58m. And the Extent from 
L to dine 76d. 14m. will reach from Tangent 52d. 
Tangent 51d. 4om. Alſo from Sine = to Sine 
f. reacheth from Tangent 52d. 3om. to Tangent 52d. 
o on for the reſt. | 

Logarithms it may by thus contraſted ; n 

ir 
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Firſt and Third Terms in- each Proportion are the fi 
dius-being the Firſt, it follows. 

That to the Tangent of the Arch's greateſt Latitud 4 
Sine Complement of each Vertical Angle, and _ 
abate Radius, the Remainder is the Tangent of the Ad 
tude at each Place required. As for Example. 


tt... 3 
Ar. greateſt Lat. 52.29 Tang, 10.114758 
71.14 Sine 9. 22527 d. . 
10. 091033 Tang, 50.58 

| 76-14 Sine. 9.987341 
10. 102099 Tang. 51.4 
181.14 Sine 9 9.994916 | 


10.109074 Tang. 5210; 
86, I4 Sine 2.909000 


10.1 io Tang, 52.20 

Comp. Verti- 4 88.46 sue 9.990890 
cal Angles. 1 10.1 14657 Tang. 52.200 

eg Sine 9.997425 
IO. 19.112183 Tang. 52,19 

78.40 Sine 92 9.991 599 

' 10.106357 Tang. 51.9 

| 2:3.46-Sine, 9.982331 
| 10.0970E9 Tang. 51.21 

By : 68.46 Sine « 9.969409 
„ 0 8 = © 19. 084227 Tang. $0.3! 


Thijaly, To. find the Courſe and Diſtance of the 


Fay — > 


Places, having now the Latitude and Longitude of tha 


is done)by — 4. Section 3. Problem 2. of. Mau 
ins. in pa « 
A. for 2 0 To find the Courſe and Diſtance ſia 
There is given the Latitude of A.50d; oom. Noi, 
d, od. 58m, North, wich their. Difference of Lot 
_— Minutes W eſt: 


bn. 
4 * 


l 


== 
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= \/cridional Difference of Latitude (by the Table of 
3 al Parts, in pages 310 and 314) 18 92 Minutes: 
1 For the Courſes, the Proportion 4 

3 1. Diff. Lat. Diff. Long. : : Radius F. of the Courſe 
„ Minutes . 300 Min. : : T. 45d... S. 72d. 57m. N. 
tom A to d is the firſt Courſe. | 


"1-4 
— 9 
3 

8 


For the Diſtances, the Proportions are, 


cCourſe. Diff. - rk Radius -- Diſtance, 
3 — —.— ind the Courſes — Diſtances from d 
. me to f, Sc. as follows. 


For the Courſes, the 9 are; 


Win.-- 30 Min.:: J. 45d. CI 40 a5 NwW. from d to e. 

. 0. 55 — from e to f. 
— 84.51 from f tog. 
—— 80.14 NW. from gtoh. 
—— 86.57 SW. from h to i. 
— 83.10 from i to k. 
— 79.15 — from k to l. 
—ͤ— 55.04 — from tom. 


7 
n. 153 Min.: : T. 45d. T. 72d. 14m. SW. fromm to C 


i 1 te 


For the-Diſtances, tha Proportions are, 
. 35m. . 42 Mͤin.: : 8. an 192.8 Min. from d to e. 


d.osm.· 30 ĩůum˖!œ—0—U⁵ yo .fron ec tof. 
.ogm . 16 — — 178.3 — from f to 8+ 
d. 46m . 3 — — 224.2 -im g to h. 
d. ozm 10 — — 188 from h to i. ' 
. JOM «+ 22k — 184.9 — i to k. 
45m. 36 . — I} from k tol. 
. 5om 50 —— — 194 —.— from! to m. 
46m 311 — 101.6 from mto C. 


Faich.place orderly as in the Table following. ; 
N 2 Places 


I” 


. 


195 


5 


4 


8 


1 Great Circle Sailing. 
Places Meri- Ter. Difference | D 7 
Lati- dional Dip * of La- 

tudes Parts. Lat. tude, |titude lace, 


15 — — — 


d. m. Min. A 

50. 003474 Min D. | m. Min. d. m. 
50. 5803566 92 |5_or_300] 58 N 22.57 NM. 
I or 300 42 N 77.25 N 

52.100368 1 _ 399] _30 80.55 MI 


— — 27 
. 26! 3708 |——|—— — 
ON 2 15 or 300 03 N 89.14 W 


52.293712 2 
—= 19.15: or 300 10 
$2.1913096 36 [5 or 3oo| 22 
51-57 2 
51.213603 * -y 


0.313523 |S 0.300] 50 [S_75: 
30.31 3523 49 [2.33 or 153] 31 |S 72.14 Wi 


[= pe] a] | | b 


A2A 


| | 2 The whole Diſtance Lon 


* 


But in regard, moſt of the Courſes in the Table & 
the Weſt, you may fail N. 67d. 10m. Weſterly or M 
Min. until you are in the Latitude of 56d. oom N 
then S. 67d. 10m.) Weſterly, or WSW. 927.7 min, 
will arrive at the Port deſired. 

By this means you alter the Latitude 6d. which is c 
in reſpect to the Benefit of Obſervation, beſides the 
(this way) is but 53.4 Minutes more than that of a C 
and 21.4 Minutes more than the parallel or Welt 


Which is evident, if you compare Chapter 4. Sefton 


blem 10. of Mercator s-Sailing, in page 101. with this) 
Caſe 3. Two Places Hine both in Latitude a 
their Latitudes, an Longitudes being groen; ti fal 
Diffance in the Arch of a Great Circle, and all thatW 
in Great Circle-Sailing. : , 


Note; When two Places differ both in Latitude and 
they lie neither in one Parallel, nor under ofie Meridian if 
there are three kinds, viz. (I.) one Place under the E 
the other in North, or South Latitude. (2.) Boch 
North, or both in South Latitude: And (3.) One 
North Latitude, and the other Place in South Latitud6 


* 


Nate | 
D490. 


e 


79292 


erer Ali. 


—— 


＋ 1 aft 


C | 5 
Nart 1 | | | „ 


rc kinds of Places, differing both in Latitude and Lon- 
or to find their Diftance in the Arch of a great Circle, 
= ſhowed in Chap. 7. Section 2. Caſe 3. Problem 6, 7, 

WF Geography, in pages 185, 186, 187 and 188. But 
: Anglcs of Poſition, and what elſe is requiſite in Great- 
1 lng, is the Work of the three following Problems. 


WT Thc frſt kind, One Place under the Equator ; the other 
in North, or South Latitude: As for Example. 


ee; / demand the Angles of Poſition ? the Great Cir- 
once between them? The Latitnde of the Arch at every 
_ Wa 1 of Longitude? with the Courſe, and 
n. of each of them, according to Mercator ? 

itude, and Longitude of theſe Places, ſuppoſed to be 


l | d. m. d. m. _ 
4 f 50.00 a 5. 24 W. 
; 45 Latitude 9 3 00 Longitude 1 49-55 W. 
ifference of Longitude 31 W. 


oblem is delineated by the Directions in Problem 6. 
1 h in page 186. And here Note; That, 

ecangle Spheric Triangle ZN. Plate 6. Figure 1. 
eeſents the Lizard. . 
Entrance of Amazon River. 

La Z the Latitude of the Lizard 50d. oom. 
2 AN their Difference of Longitude 44d. 31m. 

4 the Angle of Poſition at the Lixard. 

WE Equator, 


the Complement of the Angle of Poſition at Ama- 
| Iypotenuſe ZN, the Great Circle's Diſtance between 
NZ, or ZN (by Chapter 5. Section 4. 
aſes 13 and 14. of Spheric Trigonometry Refangu- 
139 and 140, the Py yes are theſe ; 
s to the Sine of the Latitude; So is the Tangent 
of the Difference of Longitude, to the Tangent 
ef the Angle of Poſition at the Place having Lati- 
8 | 


N 3 


* 
= 
10 4 . 
7 ” — — — - 
2 — 3 mg a 
— ———— 2 — 
thi — +} — — a — —— wx x 
a ** 1 — 
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— - 2 1 „ = — 
— / "np + -- awd l _—— 
—— —— — — # - 


. 8% peſe the Lizard, and the Entrance of the River 


8 I ne —„—-— 


— — 7 — 
— aw — 


a — 

— — — 
8 — Ay „ — 
WATTS 5, - gr — — 


bb * 
— TS 4, A 


- 
* - — _ — 
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2 
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As Radius · S. Leg EZ.: : I. c. Leg N.. Te. Angle A 
As S. god -. S. god,com.: : T. 45d. 290m. T. 35d. 55m. 

Which ſubtract from god. oom 

Reſts the Angle of Poſition at the Lizard Sad. om 

And again, | | 

As Radius is to the Sine of the Difference of Longing 
is the Tangent Complement of the Z:zard's Latitude 
Tangent of the Angle of Poſition at the Place in the H 

at is, 

As Radius · S. Leg EN: : T. c. Leg Z. T. c. Angle 
As S. god. S. 44d. 3im.: T. 40d. oom. T. zod. 2a 
Angle of Poſition at Ama ones, which ſub. from 90d oon. 
5 Reſts the Angle ANZ — 59d 32n 

For the Hypotenuſe ZN the Great Circle's Diftance þ 
them that's found (by Chapter 7. Section 2. Caſe 3 Pr 
6. of Geagraply, in pages 185, and 186) to be 62d. 4 
3763 Minutes. 

To find the Latitude by which the Arch ſhall paſs, 2 
10 Degrees Difference of Lengitude, from . repreſenig 
Lizard, obſerve the following Stereographic Projection a 
Plane of the Equator. Plate 6. Fig. 1, 

1. Deſcribe the primitive Circle, on the Center, 
repreſents the Pale of the World, through it draw te! 
Circle PZ, repreſenting the Meridian of the Lizard, 
the Half-Tangents lay 40d. the Complement of it's 
from P to Z. | 

2. On the Primitive Circle lay 44d. 31m. the Diffan 
Longitude from Æ to N; alſo lay, 20 degrees from & to 
fto g, and fo on to i. 

3 Through Z repreſenting the Lizard, and N the i 
of Amazones River, draw a Great Circle as ZN. 

4. Draw the Right Circles Pf, Pg, Ph, and Pi; wi 
3 and cut the Arch ZN in a, b, c, and d 

ective Places whoſe Latitudes are required. 
* Meaſure a f, bg, c h, and di, on the Scale a 
Tangents, (che rary way) and it ſheweth the 
the Arch at thoſelaces: And to find them, 

- The: ſeveral Right Enie 2 „ big Ec. are ſo me} 
diculars to as many ſeveral * Spheric Triangs 
have one common Angle EN, the Complement of tit 


of Poſition at that Place, which * in the Equator. 
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win each of theſe ReQangular Spheric Triangles, there is 
1 2 Leg, and it's adjacent Angle, to find the other Leg, 
ch is the Leg oppolite to the given Angle; that is, in the 
angle a f N, there is given the Leg f N, and Angle aN f, to 
the Leg a f, and fo in all the reſt of the Triangles. 
1d the ſeveral Legs Nf, N g, &c. are found by a continual 
aion of 10 Degrees from the Difference of Longitude, till 
Remainder be leſs than? 1o Degrees. The Remainders I call 
al Arches, and are thus found. 


d. m.| Then (by Chapter 5. Sec- 
the Arch — EN 44.31 |tion 4. Problem 3. Cafe 7. of 
tad the Arch —— Ef 10.00 |Spheric Trigonometry Rect- 


N f 34-31 (angular, in pages 137 and 
ain. the Leg ; 


Ng 24.31:|1338) to find the ſeveral La- 
Nh 14.31 [titudes of the Arch, the Pro- 
Ni - 4-7! | 


portion 1s thus, 


Radius, is to the Sine of the Vertical Arch; 
dis the Tangent Complement of the Angle of Poſition (at 
Place in the Equator,) to the Tangent of the Arch's Latitude. 

bus; i 

Radius ++ S. Nf, Ng, &c. : : T. Angle aNf · T. Leg af, bg, Ac. 
90d. 8. 34d. 3Im.: : T. 59d. 32m. T. 43.26 5 Ca 
24 31äü— . — 35.1253 2b 
85 3 
E add — 07.3 4 


14 31 — ——— ʒñʒ—l—ᷣ— —— Ig 

4 — 
have calculated the Latitude of the Arch for every 10 De- 
Difference of Longitude, but by the ſame Method the 
_ may do it 'for each 5 Degrees, and then it will be 
exact. | 
he Courſe and Diſtance from each of theſe Places are found 
Chapter 4. Section 3. Problem 2. of Mercator's Sailing, in 
E 93 and 94) in like manner as in the third Step of the laſt 
dem, and is as followeth. 


For the Courſes, the Proportion is 
Mer, Dif. Lat. Dif. Long:: Rad. T. of the Courſe reguir. 
570 Min. 600 Min. : : T. 45d. -- T. 46d. rom. SW. from Z to a 


8 — — — 4325 (a tob 

5 — — 35.42 (SW. I b to c 

5 — — 31.52 (from 9c to d 
d to N 


0 lin. 160 Min. : T. 45d. ++ T. 30. 
” 30-37 IN 


1 
- l . 
1 
y 
+ 
* 
4 


F 
: \ 
i 
j 
: vi 
1 
4 \ 
- 
: * 1 
1 2 
1 


— = 


8 
. 
2 = wy = — * 
— S 5 8 y 2 2 
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Chap, 
2. For the Diſtances, the Proportion is, 


As S. c. Courſe . Diff. Lat. :: Radius · Diſtance required, 
AsS. 43d. 5om. -- 394 Min. : : S. god. «+ 568.9 Min. fron! 


46d. 48m. 494 077.7 f 
54d. 18m. -- 727 895.2 
58d. o8m. . 927 — — 1092 from | 
59d. 23m. 458 —2ʃ: —— $32.24 0 


This may ſerve for a ſufficient Explanation of this ht 
the whole is in the Table following. 


8 


| $27 


Places 
Lati- 
tudes. 


D.M. 


2 
dional 
Parts 


Min, 


50.00 


3474 


43˙2 
35-12] 2259 
23-05] 1424 
07.38 459 
OO. OO 


2898 


O 


CET. 


MMer- 
Dif 
Lat. 


— — 


Difference 


of Longi- 
ft udtes 


Min. 
576 


D. 


M. 


IO or 600 


639 
835 
955 
4 


431 or 271 


39; 


IO or 600 


IO or 600 
IO or 600 


15-27 


. | Courſes from 


Place ty 
P lace. 


7.38 30 37 W 
The whole Diſtance is — 3 


Caſe 3. The ſecond kind; Both Places in North Lat 

| beth in South Latitude, as for Example. 
Problem 3. Suppoſe the Lizard and Ifland Barbadoes: | 
Poſition ; the Great Circle's Di/tant 


the Angles of 


them? The Latitude of the Arch at every 10 Dari 
ith the Courſe and Diſtance 


rence of Longitude ? 
of them, according to Mercator? 
he Latitude and Longitude of theſe Places, ſu 


follows: 


Lizard 
I. Barbadoes 


© Lau. ; 


d. m. 
50.00 
12.58 


0 Longit. 


» 


d. m. 
5.24 W. 
58. 50 W. 


Their Difference of Longitude is 5 3.26 W. 


WF: (blique Spheric 
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problem is delineated Stereographically, by the Directions 
em 7 of N in pages 186 and 187. 
riangle PZ L, Plate 6. Fig. 2. 


v preſents the Lizard, in Latitude 50 degrees North. 
de and Barbados, in Latitude 12 deg. 58 min. North. 
ee Side PZ the Complement of the Latitude of the Li- 


eegrees. : 
Wc Side PL the Complement of the Latitude of Barba- 
7 (eg 02 min. 


Doe Angle Z PL their Difference of Longitude, 53 deg. 


21 „„the Lizard. 
[ 47 the Angle of Poſition at 3 nd Bankadios 


eSide ZL the Great Circle's Diſtance between them. 
the Angle PZL and PLZ, (by Chapter 5. Section 5. 
q Caſe 7. of Spheric Trigonometry Oblique, in Pages 
| 145.) the Proportions are theſe ; 
e Sine of half the Sum of the Complements of both 
s, is to the Sine of half their Difference ; 
the Tangent Complement of half their Difference of 
de, to the Tangent of half the Difference of the Angles 
on, Again, 
dine Cement of half the Sum of the Complements 
Latitudes, is to the Sine Complement of half their Diſſe- 


the Tangent Complement of half their Difference of 
le, to the Tangent of half the Sum of the Angles of 
But ſhorter thus, 


fiaes · S. I their diff. : : T. c. ZPL T. diff. of Angles 
um.“ 8. 18d. 31m :: T. 63d. 17m. ++ T. 36d. 3om. 


Again, 
Sun ſides .. S. c. 4 lei- Biff :: T. c. Z PL. T. Sum Ang. 
d. 29m. ++ S. 71d. 29m. : : T. 63d. 17m. T. 74d. zom. 
the half Diff. above being added ——— 36d. 30m. 
um is the Angle of Poſition at Z — 111d. oom. 
tracted is the Angle of Poſition at L—— 38d. oom. 
le dide Z L, the Niſtance, it's found (by Chapter 7. 
„ Caſe 3. Problem 7. of Geography, in pages 185 
) to be 56d. 58m. or 3418 Minutes, which is their Di- 
- _ of a Circle. PEE Sie | 
the Latitudes by which the paſs, at eve 
Difference of Linuleade, from Z — the 
Zar 2 
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«Lizard, deſcribe the Problem Gnomically, and un 
parts of it will be right Lines, which is thus dons, Wl 


The Problem -Gnomically | delineated 


1. Make the Angle LPZ equal to 53d. 26m. the R 


of Longitude. 5 
2. Make the Side PZ. equal ito the Tangent of 4 1 
the Complement of the Lizard's Latitude. N 
3. And PL equal to the Tangent of 77d. 02m. the 
ment of Barbadoes Latitude. . 
4. Draw the Dine LZ, which is the Great Circe' 1 
between them, and continue it beyond Z. | 
5. From P let fall the perpendicular PB to cut II 
which being meaſured on the Scale of Langents, ij 30 
the Complemertt of the Arch's greateſt Latitude. 
6. Then draw Lines from P, each 10 Degrees diu 
Z; as Pa, Pe, Pd, Pe, and Pf, which are Merdm? 
10 Degrees of Longitude from the Lizard, and from at 
7. Meaſure Pa, Pe, &c. on the Scale of Tay 
they theweth' the Complements of the Latitudes of the A 
reſpective Places, a, c, d, &c. | 
| Theſe are found by Calculation after this manner: 
Eirft. In the Rectangle Spherie Triangle P * N 
. Hypot. PZ 40d. oom. Leg N. 
nn. e God oom. F had des e | 
Which, by Chapter 5. Section 4. Problem a. Caſu au 
Spheric Trigonometry Reftangular, in pages 136 and 13 
1. For the Leg PB, the Complement of the Arco 
Latitude, it's thus; | S 
As the Radius, is to the Sine Complement of the ore 
Latitude; | 
$o is the Sine of the Angle of Poſition (at that Platy 
Sine Complement of the Arch's greateſt Latitude. Il 
As Radius -- Hypot. PZ : : S. Angle PZ B. S. Leg B 
As S. god. S. 4od. oom.:: S. d. om. .. S. 36d. 53 
being ſubtracted from — — 90d. on. 
Refts the Arch's greateſt Latitude 530.07 
2. For the Vertical Angle PBZ, it's thus; 
As Radius, is to the Sine of the greateſt given Lai 
So is the tf the Angle of Poſition (a tt'% 
the Tangent of the Complement of the Vertical Ang 
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| | 15 -- .. Hypot. PL :: T. Angle PZB---T-cAngleBPZ 
= ..5. cod. oom. :: T. 69d. oom. .. T. 63d. 23m. 
being ſubtracted from gad. oom. 
e venical Angle Bf —— - 26d 37m. 


— —— 


„To find the ſeveral Latitudes of the Arch at a, c, 
u may conſider, that the ſeveral prick'd Lines Pa, Pc, 
o many Hypotenuſes, to as many ſeveral Rectangle 
W Triangles-which have one common Leg PB, the Com- 
cf the Arch's greateſt Latitude. 

WE) of them, there is given a Leg, and it's adjacent Angle, 
be Hypotenuſe : that is, in the Triangle PBa, there is 
Wc Lc PB, and Angle BPa, to find the Hypotenuſe Pa; 
in all the reſt. 

the ſeveral Vertical Angles B Pa, B Pe, B Pd, &c. 
Wd by a continual Addition of 10 Degrees, to the Angle 
64. 37m. till the Sum exceed not 80d. oʒm. the Diffe- 
WW Longitude given, added to the foreſaid 26d. 37m. That, 


m 
Theſe Vertical Angles being 


WW Angle BPZ 26.37 
Wc Angie ZPa 10.00 | thus found, the ſeveral Latitudes 


C BPa 36.37] of the Arch at a, c, d, e; and 

BPc 46.37| f, are found by "Chapter 5. Sec- 

the Ang, YBPd 50. 37 tion 4. Problem 3. Caſe 9. of 

BPe 66. 37| Spherie Trigonometry Rectangu- 

BPf 76.37] lar, in pages 137 and 138, the 

oon being the ſame as before, in Caſe 2. Problem 1. of 
ter in pages 190 and 193, and is as followeth, 


alis, is to the Sine Complement of the Verticle Angle; 
WP: [angent of the Arch's greateſt Latitude, to the Tan- 
the Arch's Latitude required. Or thus ; 


„8 Co. BPa, Bye, Cc. :: T. c. Leg BP. T. c. Pa, Pe, c. 
jod... 8. 5 zd. 29m. : :T. 53d. 07m. -- T. 46.56 — pa 
43d. 23m. — c 
33d. 23m. — — — 36.1 5 Lat. of d 
— Je 


13d. 22m. — — — 17.009 — Of 
Which Latitudes, place in the Table following. 


Thirdly, 
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* Places Aer TI. ifference Diff. C 2 a 2 
J Lati- dional Diff of Lon- 4 . Dj Lat 
= |fudes. Part: Lat. gitude. Lat. * | 
d. m. lin. 1 — 363—̃ 
T $0.00 13474 Min. d. N. d. m . d. m. * ad 
e 27810 or 600 3-045 65.09 § -. 
E 46.56 9896 — — 9 "Wit |. 7) 
© 42.282819 377 or 600, 4.2888 $7:52 Vil o 0 
T (36.15 233) 482 or 5006-138 $1.14 W i, 
[& [27:52 [7547 | 595/20 or 589 8.236 45 14 Wi MG 
F [17.09 1643 (7 07 69010-4318 40.43 M 
2 578, 2603. 26 cr 206 4711S 38 23 Ns 
5 Si The whole Diſtance— Pp 


Thirdly, The Courſe and Diſtance in the two Colun 
this Table, are found by Chapter 4. Section 3. Problen 
Merecator's-Sailing, in pages 93 and 94, in the ſame mani 
in the two laſt Prablems in this Chapter ; thus, 


1. For the Courſes, the Proportion is, 
As Mer. Diff. Lat. Diff. Long. : : Radius T. of the Cur) 
As 278m. 600m.: : T. 45d... T. 65d. ogm. SW, from! 


1 57d. 52M, 12 
482 ůw—4 . — 51d. 14m. ST — 
595 —— — (15d. 14m. from 7 
597 — — 40d. 43m. . 
260 Min. -- 206m? : T. 45d... T. 38d. 23m. 17 


2. For the Diſtances, the Proportion is, 027 
As S. c. Courſe · Diff. Lat. : : Radius · Diſtance required. 
As S. 24d. 51m. .. 184 Min. : : S. god. ++ 437.9 Min. froml 


32d. o8m. . 268 e_—_—_— 503.9 1 i 

449. 46m. . $03 ——— 714. from 8. of 

49d. 17m. 643 = — 848.3 , 

51d. 37m. . 251 — 320.2) "6 
Thus is this third Problem ſufficiently explained in ee es Di 
of it. Tibe t 


Caſe 3. The Third Kind; One Place in North Latitul 
the other in South Latitude, — Example. 
Problem 4. Suppoſe Cape Cod in New-En ; 
Bona Eſperance : I demand the Angle: Z Poſition ? Th 
Circles Diſtance between them ? The titude of the # 
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o Degrees Difference of Longitude ? the Courſe and Diſt- 


each according to Mercator? 
Latitude and Longitude of theſe Places, ſuppoſed to be 


d. m. d. m. 


id F 42.10 N. „ © 68.25 Weſt. 

na Eſper. > Lat: 5 34.15 8. Longir.$ 16.35 Eaſt. 
I: Difference of Longitude 85.00 Eaft. 
Oblique Spheric T riangle PZD, Plate 6, Fig. 3. 
repreſents Cape Cod, in Latitude 42d. 10m. North. 
Cape Bong Eſperance, in Latitude 34d: 15m. South. 

e vide PZ the Complement of the Latitude of C. Cad, 


Pole, which is its Latitude added to 90 Degrees equal 


I5m, 
bc Angle ZPD their Difference of Longitude, 85d. oom. 


D Cod 
V7 {the Angle of Pofition at Cape $ ; Eſperance. 


he Side ZD the Great Circle's Diſtance between them. 
e Angles PZD and PDZ, (by Chapters. Section 5. 
9. * 7. in pages 144, &c, the Proportions are, 


wr} Im d. m. 
1 The Angle DPZ 85.00 
Pat 47.50 | 
co —— d. m. The half is 42.30 
0 172.05 The half Sum86.02 Which ſub. from 90.00 
, 76.25 The half Diff. 38.12 Its Complement 47-30 


m/ides -- S. E their Diff. : : T.c.ZPD · T. Diff. Ang. req. 
| 02m, ++ 8. 38d. 12m.: ; T. 4d. 3om- © T. 34d. 05m- 


d. Sm. ++ S. 51d. 48m, —— —— 85d, 22m. 
ml giveth the greater Angle ZPD ——— 119d. 28m. 


ted is the leſs Angle PDZ — —— — $1d.18m. 


. of Geography) in pages 188 and 189, to be 108d. 
535 Minutes. | 
d the Latitude by which the Arch ſhall paſs at each 
es Difference of Lo 

ride the Problem Stereographically on the Plane of the 
and then all the Meridians will be Right Circles. 


llineate the Problem Stereographically, Plate 6. Fig. 35 
f Iv De- 


eSide PD, the Diſtance of Cape Bona Eſperance, from 


fiance ZD is found (by Chapter 5. Section 3. Caſe 3. 


ngitude from Z, repreſenting Cape - 


. — — wil 
[ _ « - 
— . a VS ER 


ie cg fe 
& 3 Ag ——ů — — 
. ͤ—— — Secs r= 
- 8 — I 7 * * * A. d, 4 — 
1 3 La 2 — - f >, - 4 f 
{ 4 _ — —— 4 = . 1 
* = C - a 
el 
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1. Deſcribe the Primitive Circle, and make the Auge 
equal to 8 5d. oom. the Difference of Longitude (by Ch 
Section 1. Problem 2. Caſe 1. in page-112. of Spheric bn 
by drawing two Right Circles. 

2. Make the Side PZ equal to the Half Tangent of 90 
the Complement of the Latitude of Cape Cad. 

3. Make PD equal to the Half-Tangent of 1244, | 
Latitude of Cape Bona Eſperance added to ꝙd) by Cg 
1. Prob. 6. Caſe 2. of Spheric Geometry, in pages 116 anlj 

4. Then by Chapter 5. Section 1. Problem 4. | 
Geometry, (in pages 113 and” 114) through Z and) 
Great Circle. 5 

5. From P (by Problem 5. of Spberic Geometry, inp 
let fall the Perpendicular PB, to cut Z D in B; wid 
meaſured on the Scale of Half-Tangents, is 40d. 1 
Complement of the Arch's greateſt Latitude. | ; 

6. Then draw Lines from P, each 10d. diſtant fron WW 
Pa, Pc, Pd, Pe, &c. which are Meridians, each 10d. d 
gitude from one another, and from the Meridian of Cay 

7. Meaſure Pa, Pe, &c. on the Scale of Half 
and it ſheweth the Complement of the Latitudes of tk 
at the reſpective Places, a, c, d, Se. 

Theſe are found by Calculation after this manner, wit 
all reſpects like the Work of the laſt Problem. 

Firſt, In the Rectangle Spheric Triangle PB 

1. For the Leg BP, the Complement of the Arch 
Latitude, it's thus; Ag | 
As Radius · S. Hypot. PZ: : S. Angle PZ B. · Sc Leg A 
As S. god: . . S. 47d. om. : : S. God. 32m. . S. 40d. l 

Which fubwacted' from | earns -——— 0d. 00 
Reſts the Arch's greateſt Latitude 40d. {# 
2. For the Vertical Angle PZ B, it's thus; 
As Radius -- S. c: Hypot. PZ: : T. Angle PZB + T.c. f 
As 8. god. . S. 42d. 10m. : : T. 60d. 32m. I. 496% 
Which ſubtracted from ——— —— 9% 
| | _ 
Roſts the Vertical Angle By. —— 4% 

Secondly, For. the. ſeveral. Latitudes at a, c, d; Gt. 4, 

Angle BPZ. (in Continuation) Eight times, which fr 
the ſeveral” Vertical Angles, BPa, BÞc. Bpd, Er. 
8 


F. L. 


Thefe Vertical Angles be- 
d. m. ing, thus. found, the ſeveral 
Angle BRZ —— 4005. Latitudes af the Arch, at a, 
Angle ZPa . 19-99 | c, d, e, f, g, h, and i, are 
-BPa Fo. og. found by. Chapter 5. Section 
\ BPc 60.05- 4. Problem 3. Caſe, 9. of Sphe- 
BPd 70.05-| ric Irigonometry Rectangu- 
| Pe 80.05 | lar; the Proportions being 
be Angle J ppg 90.05 the- ſame as before in Caſe 2. 
BPg 100.05 Problem I., of this Chapter, 
BPh' 110.05 in pages 193, and 194, as 
BPi 120.05; | follows, | 


adius, is to the Sine Complement of the Vertical Angle; 
e Tangent of the Arch's greateſt Latitude, to the Tan- 
e Arch's Latitude required. Or thus, 

. Sc. BPa, BPc, &c. : : T. c. Leg BP T. c. Pa, Pe, Pd, 


„8. 30d. 5 Sm.: : T. 49d. 49m. T. 37.14 


a 
29d. 5 5m. — — 30.34 C 
19d. 551M. ———— 21.58 20 
09d. 5 5m. _ 11-21 
ood. om. — oo. 067 Af 
rod.osm. 11.43 If 
20d.05m. — 0, h 

L 


30d.05m, ͤ— 30.41 


y For the Courſes, and Diſtances, they are found by 
Lection 3. Problem 2. of Mercator'ꝶ Sailing, in pages 
% as follows, ts 


For the Courſes, the Proportion is, 
WF. 6. DE Tok: : : Radius · T. Courſe, | 
a.» boo Min, : ; T. 45d. T.57d.19m SE. from Z to a 


—— 1d... a to c 
6 - 1>: -* Ga 
— Aad.24m d to e 
— 40d. 3Im 8. E. e taff 
= —— — 40d.31 from Af to 8 
— — 42d. 35m 5 to h 
—— — — 46d. 1 3m to 1 


i to D 


lin. 300 min.:: T. 4 5d. T. 40d. 4 5m 
For 
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43d 47m** 
47d 36m 


49d 29m 


49d 29m. 
47d 25m 


43d me. 


15m 


400... KXÄũÿ„ũ—J . 63 


2. For the Diſtances, the Proportion is, 
As S. c. Courſe -- Diff. Lat. : : Radius -- Diſtance require 


« ++ 296 min.:: S. god. 548.2 min, fron 
38d 47m** 


. 1 
516 —— — 745.7 6 
627 rö5ß5＋-——m 849.0 ( 
*- 697 — 916.8 je 


624 
314 


214——ÄöÜ˙˙:U᷑ 


| oy Places (Meri er. Difference 
IF Lati- |dional Diff of 
S tudes. | Parts Tat. Longitude. 
7. d. m. Min. Mm d 
Z 42.10 N 2795 | "I g "an 
* {a(37:14 2419 * l 
35.34 [1928 48210 or 600 6.408 51.13. 
Fr 21.58 1353 575 I0 or 600 8.3608 40.13 E 
2 17-31 N 696 657 T0 or 600 10. 278 42.24 E 
F[00.06 8 6 792 10 or 600 11.37 8 40.31 E gl 
7 1141 708 702 10 or 600 11.3719 40.31 E 
© [22-07 1361 653 10 or 600 10.2% 42.35 Eh 
T [7936-575 12.07 620) 8.344613 Þ 
1 24.15 2190 254 9.90308 | 3.346 49 a | 
5 | "The whole Diflance is — bl 


| 847.5 
742.8 

4 31-2 
Which place orderly, as in the Table following, and it 


: 
1 


Note ; The Arch of a great Circle 


Mercator's Chart, and thereby much of the Calculat 
may be ſpared : for having the ſeveral Latitudes of 
at every 5, or 10 Degrees 
4. Section 1. Problem 1 and 2, of the Uſe of Merl 
in pages 84 and 85, thoſe places may be prick'd du 
Chart, and then with a Black Lead Pencil draw IA 
_ to place, which will repreſent the Great Circa 
roblem 3 and 4, of the Uſes of that Chart, in 


. 


ifference of Longitude, (b 


3 \ 
®D=un=-os, \ 
— 2 7 P 
4 
- 


* 


Place gu, next 
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» 445.44 


2% $.44% 
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es, and Diſtances from each other may be found, and 
Time thoſe Lines may be wiped out, and the Chart fit to 
t any other Time, or for any other Place. 

at any Problem, being thus drawn, in a Mercator's Chart, 
er a Ship ſails to it, the nearer to a Great Circle ſhe 
her Way good, and conſequently the ſhorter her Paſſage; 
eng the only Thing Great-Circle Sailing is uſeful for, of 
II have faid enough to explain it. 

\« is finiſhed the Third Part of Navigation, or the Third 
fSiiling, and now we paſs to Aſtronomy. 


CHAPTER ts 


je Trigonometry applied in ſundry Aſtronomic 
Problems, #/eful in the Art of Navigation. 


AT a Sphere or Glebe is, and the Circles generally 
drawn on it hath been taught (Chapter 6, Section 2, and 
the Deſcription of both Globes : But how theſe are drawn 
Jane, and from divers Triangles, (from whence Multitudes 
ful and pleaſant Problems may be framed,) is our preſent 


— 


Section I. A/tronomic Definitions. 

E Circles drawn upon the Sphere's Surface, are either 
eat, or Leſs Circles. 

|, The Great Circles, and their Poles deſcribed. 

Circles, are thoſe which divide the Globe, or Sphere 
d equal Parts, and are principally theſe Six; the Equi-- 
Ecliptic, Meridian, Horizon, Azimuth, and Circle of 
le, 
e Eguinoctial, is a Great Circle which lies in the Mid- 

ween the two Poles of the World, and conſcquently 

le is 90 degrees diſtant from it, cutting all Meridians at 

ples, and divides the World into the Northern and 

— as the Right Circle AQ, in Plate 7. 

and 2, 

oles of the World are two fixed Points in the Heavens, 

ally oppoſite to each other, the one in the Northern, 
re, called the (Artic or) North Pole, the other in the 

Hemiſphere, called the (Antartic or) South Pole, as P 

te 7. Figure 1 and 2. 

ls of the World, is an imaginary Line drawn from Pole 

out which the Diurnal Motion (as ſuppoſed) from 

gte is performed; as PAI. 7 
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2. The Ecliptic (is a great Circle) croffing the Equinogiy 
(two oppoſite Points) the Beginning of Aries and Libr, 
ing an Angle (called its Obliquity) of 23d. zom. as the f 
Circle, & A Vp. Plate 7. ; "A I. 

This Circle is divided into Twelve equal Parts called $ 
each containing 30 deg. whoſe Names and Characters folloy Wi i} 


Aries V 0 Libra — = Pla 
Taurus Scorpio C 
Gemini II > JH Sagitarius . 2 r N 
Cancer ? Northern uthe 


| Capricornus Vp — 


Les 5 8 Aquarius — 22 
Virgo M Piſces mann 

The Zodiac, is a Zone or Girdle, having eight Degree 
Latitude on cach Side the Ecliptic; in which Space the P|; 
make their Revolutions, being divided and diſtinguiſhed þ 
Twelve Signs. 

The Poles of the Ecliptic, are two oppoſite Points 234. 
diſtant from the Poles of the World: as K and L. 

3. The Meridians are great Circles, paſſing through 
Poles of the World, and croſſeth the Equinoctial at Right Ar 
as PE I, and PMI, &c. Plate 7. Fig. 1 and 24. 

The Cotures, are two Meridians dividing the Equinoctil 
Ecliptic into four equal Parts; one of theſe paſſeth ys 
noCtial Points, Aries and Libra, and is called the Equine 
Colure, as PAI. Plate 7. Figure 1. 

The other paſſeth by the Beginning of Cancer and Capri 
and is called tne So//titial Eolure; as- P 9g IMO. Pla 
Figure 1. 

The Swr's Meridian, is that Meridian which paſſeth ovet 
Sun's Center, 

A Star's Meridian, is that Meridian which paſſeth thro 
Middle of that Star. 

4. The Horizen, is a great Circle 9o deg. diſtant from 
Zenith and Nadir, cutting all Azimuths at Right Angles, 
dividing the World into two equal Parts, the upper and! 
Hemiſphere, and the lower and inviſible Hemiſphere. This 
is repreſented by the Right Circle SAB. Plate 7. Figure? 

The Zenith and Nadir, are two Points diametrically 0 
ſite, and are the Poles of the Horizon: The Zenith is the 
tical Point, or Point right over our Heads, as Z. The 
is directly oppoſite thereto, as N. Plate 7. Fig. 2. 

5. The Azimuth, or Vertical Circles, are — Circles 
cutring and interſecting each other in the Zenith and 
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«rok the Horizon at Right- angles, as Z CN, and Z AN, &c- 
te Prime Vertical, is that Azimuth Circle, which paſſeth 
ch the Eaſt and Welt Points of the Horizon, as the Right 
: ZAN. 

k Meridian of a Place, is that Meridian which paſſeth 
the Poles of the World, and the Zenith and Nadir of the 
Place, as ZPBNISAZ, Plate 7. Figure 2. 

Circles of Longitude, are great Circles interſecting each 


t in the Poles of the Ecliptic, as KAL, and KVL, Plate 7. 


21, | 
II. The Leſs Circles defined. 
gor Small Circles, are thoſe which divide the Sphere into 
unequal Parts, and are drawn parallel to ſome great Circle, 
1c PalliMftherefore are called parallel Circles; and are of three Kinds, 
Parallels of Declination, Parallels of Latitude, and Paral- 
Altitude. 
Parallels of Declination are (ſmall Circles) parallel to the 
IncRtial, imagined to paſs thro? every Degree and Minute 
e Meridian, between the Equinoctial and each Pole of the 
dg, 4 fg, and VShi. Plate 7. Figure 2, 
de Tropic's are two parallels of Declination, 23d. 30m. 
it from the Equinoctial, limiting the Sun's greateſt De- 
ton, 
dune North Tropic, paſſcth by the beginning of Cancer, and 
led the Tropic of Cancer; as & fg. Plate 7. Figure the Iſt. 
Huth Tropic, paſſeth by the beginning of Capricorn, 
_ the Tropic of Capricorn, as M hi. Plate 7. Figure 


ul Circles, are two parallels of Declination, 66d. 30m. 
— Equinoctial, and 23d. 3om. from each Pole 
e World. 

at which is adjacent to the North Pole, is called the Ar- 
de; as Kno: and the other the Antartic Circle; as 


gle, . Plats 7. Figure the iſt. 

nd Parallels of Latitude, are (Small Circles) parallel to the 
his e, imagined to paſs through every Degree and Minute 
ure 1 


e Colures, between the Ecliptic and the Poles thereof, as 
. Plate 7. Figure 1. | 

Anicanters, or parallels of Altitude, are ſmall Circles 
le] to the Horizon, imagined to paſs through every Degree 
Minute of the Meridian, between the - as and the 
n Salt, Plate 7. Figure 2, 

Q 2 Thefſ 
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Theſe Definitions compar'd with Chapter 6. Section 
the Uſe of the Cœleſtial Globe, in pages 168 and 169 
well conſider'd, will make way for the underſtanding dt 
lowing Problems. 


Section II. Spheric Trigonametry Rectangular, applied in | 
nomic Problems, uſeful in Navigation, 


A ND becauſe the Sun's Place in the Ecliptic, is the gr 

of the ſucceeding Problems, you have here (out of Mr. 
Stree.”'s Memorial Verſes on the Eccleſiaſtic and Civil Kal 
a General Rule; which for common Uſes may ſerve, ; 
as follows. 


I. To know the Day of the Month the Sun entereth am; 
Twelve Signs. 
The Rule. Twice , twice 10, 4 I welves, 11; 
Then 10, then , then 8 or 7 


That is, counting March the firſt Month, the dun e 


Y March 9g N Fuly I2 2 November 11 
8 April 9 M Augußt 17 VP December 10 
m May 10 September 12 January 9 
% Fune 10 M, October 12 February 

2. To find the Degree of the Sun's Place on any given Da 

The Rule. From the Day of the Month given, (if you 
ſubtract the Day of his Entrance into the Sign of that Mt 
the Remainder is the Degree of the Sun's Place in that 
Or elſe, | 
| When you can't ſubtract, add 30 to the Day given; and 
the Sum ſubtract the Day of his Entrance into the Signd 
Month, the Remainder ſhall be the Degree of his Place! 
Sign preceding the Month given. 

Example 1. March 20th, I deſire to know the Suns! 

From March the 20th, the Day given; ſubtract the 
Entrance, Y March 9. | 

The Remainder 11 is the Degree of the Sun's Place 

Example 2. May the 4th, I detire to known the Sun's 


To the Day given May the 4th. Ae 
Add - $0..." ns 
Sum is 34 from which er 


Subtract the Sun's Entrance into I May 10 _ 
Remainder is the Sun's Place in 5 ——— 24 Degrees: 


t 
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m1 The Sun's Place in the Ecliptic, and his greateſt 
clination given; to find his Right Aſcenſion, and preſent 
eclinat;on. 

fnition 1. Aſcenſion, is the Riſing of the Sun, Star or any 
of the Equinoctial above the Horizon; and Deſcenſion is 
letting thereof. | 
Rik Aſcenſion, is an Arch of the Equinoctial, intercepted 
en the beginning of V, and any Meridian, and counted 
ling to the Order, or Succeſſion of the Signs: Or it's 
Degree and Minute of the Equinoctial (counted as before) 
h comcth to the Meridian with the Sun, Star, or with any 
pf the Ecliptic; as AM. Plate 7. Figure 1. | 
Declination, is an Arch of a Meridian contained between 
un, or Star's Center, and the Equinoctial, as MC. 

The Sun's greateſt Declination is an Arch of the Solſtitial 
e, contained between the Equinoctial and the Ecliptic, and 
al to 23d. 3om. as ZE c, and QW. Plate 7. Fig. 1. 

mp, The Sun in Taurus, 24d. 15m. I demand his Right 
hon, and Declination ? 


the Rectangle Spheric Triangle AMC. Plate 7. Fig. 1. 


I0 

o alc the Right Angle. 

a the Sun's Longitude from the next Equinoctial Point. 
Di. AM his Right Aſcenſion from the ſame Point. 
you FLAC the Sun's greateſt Declination, equal to 23d. 3om. 
it MIC his preſent Declination. 
that | 


e; The dun in V, 8, , M, =, X, the neareſt Equinoctial 

s the beginning of Y: But when the Sun is in S, N, M, 

or I, the neareſt Equinoctial Point is =, 

that in this Problem, the Sun being in 8 24d. 15m. he 

15m. from the neareſt Equinoctial Point Y. | 

| 7,08 this Problem Sterecograpnically on the Plane of 
olure. 


Deſcribe the Primitive Circle with a Chord of 60 Degrees, 
ter it with two Right Circles, A A Q (the Equinoctial) 
(the Equinoctial Colure) placing A at its Center, which 
the Solſtitial Colure. | 
Make (by Problem 2. Caſe 1. of Spheric Geometry, in page 
de Angle ZE A & equal to 23d. 3om. (the Sun's greateſt 
aon) by laying the Chord of it, from A to &, and 
the Right Circle 93 A yp the Ecliptic. 
Ide Ecliptic is divided into the 12 Signs, each 30d. from 
ale of Half-Tangents, by Problem 6. Caſe 2. of Spheric 
Im pages 116 and 117. : 
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4. On the Ecliptic make A C equal to 54d. 15m (g 
Scale of Half-Tangents) by the ſame Problem 6, Cafe 2, : 

5. Then (by Chapter 5. Section 1. Problem 5. Caſe 3. 5; 
ric Geometry, in Page 115.) draw from C a great Circ. 
pendicular to EAQ, as is the Oblique Circle PCMI, 1 
AQ in M, and it's done. 
For in the Rectangle Spheric Triangle AMC, the Les 
and MO are the two Things required, and may be mcg 
Chapter 5. Section 1. Problem 7. Caſes 2 and 3. of F 
Geometry, in pages 118, 

But. by Spheric Trigonometry, having the Hypotenuſ 
one Angle given, the Proportions are as foilow, 

1. To find the Sun's Right Aſceniion, by Chapter 5. . 
4. Problem 2. Cafe 5. of Spheric Trigonometry ReQanmly 
pages 136 and 137, it's thus ; 

As the Radius, is to the Sine Co:npicment of the Sun's 
eſt Declination ; 

So is the Tangent of the Sun's Longitude from the Ming 
Equincctial Point, to the Tangent of the dun's Right 
ceſion, from the ſaid Point. Or thus ; 
As Radius -- S.c. Angle MAC:: T. Hypot. AC T. Leg 
As S. god. S. 66d. 3om. : : T. 54d. 15m. I. 56 

Note; This Proportion finds the Sun's Right Aſcenſim 
when he is in the firſt Quarter of the Ecliptic ; that i 
, or H: But when the Sun is in the ſecond Quarter 9 
IR, it muſt be ſubtracted from 180d. and when he is in? 
or 7, it muſt be added to 180d. and in the laſt Quarter 
e, that found by this Proportion, muſt be ſubtracti re i 
36cd. and fo will you have the Sun's Right Aſcenſion WW: M. 
V, (for any Place in the Ecliptic) deſired. f 

2. To find the Sun's preſent Declination, by Cit 
Section 4. Problem 2. Caſe 4. of Spheric 1 '7rig0nom«t; Wi who 
angular, in page 136. it's thus ; | 

As the Radius, is to the Sine of the Sun's Longitud WW; 1. 
the neareſt Equinoctial Point 

So is the Sine of the Sun's greateſt Declination, to tis 
of the Sun's preſent Declination. Or thus ; =” ! 
As Radius -- S. Hypot. AC: : S. Angle MAC S. Leg 9 
As S. 90d. . S. 54d. 15m. : : S. 23d. 30m. . 9. 18d. 51 

Note ; The Sun being in any of the Northern Signs, Ty 
S, A, or N, his Declination is North; but when in 20. 
Southern Sign =, , #, W, , or N, his Deelination? e wie 

In this Rectangle Spheric Triangle AMC (Plate 7. Fig 
may the two ſucceeding Problems be reſolved. 


, 
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Ln 2. The Sun's Right Aſcenſion given; to find his Place 
in the Ecliptic, and his Declination ? 
Lanple. The Sun's Right Aſcenſion 128d. gm. where is his 
in the Ecliptic, and what is his Declination ? 
ere is one Leg and its adjacent Angle given; to wit, the 
AM 51d. 51m. the Right Aſcenſion (ſubtracted from 180d.) 
Angle MAC 23d. 3om. the Sun's greateſt Declination ; 
h Triangle is made by Problem 12. of Spheric Trigonometry 
ric, in page 125. and it's Solution is by Chapter 5. Sec- 
4. Problem 3. Caſe 7 and q, of Spheric Trigonometry Rec- 
lar, in page 137, and 138, or thus; 
1. For the Sun's Place in the Ecliptic, it's thus; 
0 AM +» Radius: : S. c. Angle MAC . T. c. Hypot. AC. or 
dius . c. Ang. MAC : : T. c. Leg AM . I'. c. Hyp. AC. 
, 90d, ++ S. 66d. 3om.:: T. 38d. om. T. 35d. 46m. 
Which ſubtract from — —— ———— god. oom. 


ſtet!! the Sun's Longitude —— — $549. 14m. 
ei of =; ſo that his Place is 5d. 46m. in N. 
ight 2. For the Sun's preſent Declination, it's thus, 


c. Angle MAC -- Radius:: S. Leg AM . T. Leg MC, or 
adius ++ Sd, Leg AM:: T. Angle MAC ++ T. Leg MC. 

d. 8. 51d. 51m.: : T. 23d. om. ++ T. 18d. 52m. the 
b Declination North decreaſing, 

lm 2. The Sun's Declination given; to find his Place 


in the Ecliptic, and Right Aſcenſion ? 
1 "pe. The Sun's Declination 16d. 39m. South increaſing : 
Y and his Place in the Ecliptic, and his Right Aſcenſion ? 


tre is a Leg and its oppoſite Angle given; that is, the 
e MAC 23d. zom. the Sun's greateſt Declination, and the 
MC 16d. 39m. his preſent Declination, which Triangle is 
by Problem 13 of Spheric Trigomemetry Geometric, in page 
Whoſe Solution is by Chap. 5, Sect. 4, Prob. 4, Caſe 10 and 
of Hherio Trigonometry Refangular, in pages 138 and 139, 
; I, To find his Place in the Ecliptic, it's thus; 

Angle MAC .. Radius: : S. Leg MC -- S. Hypot. AC. 
þ 23d. zom. . S. god. : : S. 16d. 39m. ++ 8. 45d. 56m. 
uns Longitude beyond =, becauſe his Declination is South 
ang; fo that the Sun's Place is 15d. 56m in m,. 

2. For his Right Aſcenſion, tis thus; 

327 Angle MAC:: T. Leg MC. S. Leg AM. 

WT, 66d. 3om. : : T. 16d. 39m. . . 8. 436. 27m. 


0 which add — 1 8 - COM. 
Wn is the Sun's Right Aſcenſion — 223d. 24m. from V. 
| Q 4 Proby 


tude 
the 


0 
510 
75 
any 
n 


Fg 
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Problem 4. The Latitude of a Place, and the Sim Dad 
given ; to find the Sun's Amplitude, and Aſcenſimal Diſin 
Definition 1. Latitude of a Place, or Latitude upon the, 

is an Arch of the Meridian of that Place, contained betuen 

Zenith (of that Place) and the Equinoctial, as ZZ; equi 

unto is the Height of the Pole above the Horizon, as Bp. 

7. Figure the 2d. 
2. Anplituge, is an Arch of the Horizon, contained be 

the Ecliptic and the Equinoctial, and ſheweth how fur the 

or any Star riſeth, or ſctteth from the Eaſt, or W«& h 

of the Horizon; as AR. Plate 7. Figure the 2d. 

3. Aſcen ſional Difference, is the Difference between the} 
Aſcenſion, and the Oblique Aſcenſion, or Deſcenſion: G. 
an Arch of the EquinoCtial, contained between the Hour Cir 
ſix a Clock, and that Meridian which paſſeth by the J 
Star's Center, or any Point of the Ecliptic, in their Riſing , 
their Setting. 

4. Calf te T is an Arch of the Equi, 
tained between the beginning of V, and that part of the 
noctial that 4 Rilcth 5 with the Center of the Sun or Sin 

« detteth 

with any point, part, or portion of the Ecliptic, in an 

Sphere, 

1 d. m. Example. 5 
atitude 1 22 83 .. T Amplitudy, 

Dd. Be. : 3 A $A arth given; That is his 1 *. } 
In the Rectangle Spheric Triangle PBR. Plate 7. Fg.! 
1. PBR the Rectangle. | 
2. PB-the Latitude, or Height of the Pole above the Hor 
3- PR the Complement of the Sun's Declination. 
4. BR the Complement of the Sun's Amplitude. 
5. BPR the Complement of the Sun's Aſcenſional Differ 
To project it ſtereographically on the Plane of the Meni 
1. The Primitive Circle being deſcribed and quarter! 

formerly) with two Right Circles S A B the Horizon 

(Z AN) the Prime Verticte ; with A at its Center.] 

Figure the 2d. 

2. On the Primitive Circle, lay the Latitude 51d. 3 
B to P, and from Z to , (by Problem 6. Caſe 1. J 
Geometry, in page 116) and draw the two Right Circles 
for the Axis of the World, or Hour Circle of Six, and 
the Equinoctial, | ; 
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ben (by Problem 9. Caſe 2. of Spheric Geometry, in page 
r F Olf Rg parallel to ZZAQ, at 23d. zom. (the 
«clination) from it, to cut the Horizon SAB in R, the 
the Sun's Riſing and Setting. 
hrough P, R, and I, draw an Oblique Circle, and it's 
For in the Rectangle Spheric Triangle PBR, the Leg 
Angle BPR are the two Things required, and may be 
1 by Problems 7 and 8, of Spheric Geometry, in pages 
8, and 119. 
F 3 having the Hypotenuſe PR 66d. 30m. 
g BÞ 51d. 32m. given, the Proportions by Chap. 5. 
4. Problem 1. Caſes 1 and 3. of Spheric Trigonometry 
var, in pages 135 and 126, are thus: 
To find the Sun's Amplitude, the Proportion is, 
e Sine Complement of the Latitude, is to the Radius; 
the Sine of the Sun's Declination to the Sine of the 
mylitude, Or thus 
Lex BP ++ Radius : : S. c. Hyp. PR . S. c. Leg BR. 
bd. 28m. ++ S. god. : : S. 23d. 3om. . S. 30d. 52m. 
The Amplitude and Declination are ever of one Name; 
both North, or both South, 
o find the Aſcenſional Difference, the Proportion is; 
e Radius is to the Tangent of the Latitude; 
the Tangent of the Szr's Doclination, to the Sine of 
s Aſcenſional Difference. Or thus; 
jus „T. Leg BP: : T. c. Hyp. PR. S. c. Angle BPR. 
d. T. 51d. 32m.: : T. 23d. 3om. . S. 33d. I Im. the 
ſcenſional Difference. 
h 5. The Latitude LA a Place, and the Sun's Declination 
gien; to find his Obligue Aſcenſion, or Deſcenſion. 
b. 1. Find the Swr's Right Aſcenſion by Problem 3. 
Aſcenſional Difference b Problem 4. Then, 
hen the Latitude and Declination are both North, or 
uth, the Aſcenſional Difference added to, and ſubtract- 
n the Sun's Right Aſcenſion, the firſt is the Oblique 
on, the latter is the Oblique Aſcenſion. 
hen the Latitude and Declination are one North, and 
er South, add, and ſubtract as before; the firſt is the 
Aſcenſion, and the latter is the Oblique Deſcenſion. 
ben you cannot ſubtract, add 360 Degrees to the 
Acenſion, and then ſubtract; alſo when you have added, 
un exceeds 360 Degrees, ſubtract 360 Degrees there- 
e Remainder is the Thing required. 
| Example 
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Example. Latit. 51d. 32m. North ) . 

Sun's Declin. 15d. 40m. South decreaſing { Sen; i 
his Oblique Aſcenſion, and Deſcenſion ? 

1, For the Su Right Aſcenſion, it's thus; 

As Radius T. c. Angle MAC: : T. Leg MC. S. Lg. 

As T. 45d. T. Cd. 3om. : : T. 1 5d. 40m. ++ S. 40d. 10h. 

Which ſubtracted from 300d. oom 

Remainder is the Sun's Right Aſcenſion — 310d. ;5n7 

2. For his Aſcen ſional Difference, it's thus; 

As Radius T. Latitude : : T. O Declin. -- 8. O Aj 

As T. 45d. -+ T. 51d. 32m. : : T. 15d. 40m. S. 20d. 4in 

Right Aſcenſion found above — 319. com 

Added is the O's Oblique Aſcenſion 340d. zin. 


Subtracted is the O's Oblique Deſcenſion 200. cn 


Problem 6. The Latitude, and the Sun's Declinatim m 
find the Time of the Sun's Riſing and Setting, aud tl 
the Day and Night ? 
The Rule 1. Find the Sun's Aſcenſional Difference by 

lem 4, in pages 216 and 217, which is reduced into l 

allowing as hereunder. 

15d. oom. O re Hour — 

1d, com. / for < 0.04 Minutes > of Time; 

cd. 15m. O Co. ol Minute 0 

2. The Sun's Aſcenſional Difference (being red 
Hours and Mfinutes) added to, and ſubtracted from 6 Ho 
one is Sun-Tiſing, and the other is Sun-ſetting. 
Note, When the Latitude, and Declination are bot 

or both South; the Sun riſeth before, and ſets zfter M 

if one be North, and the other South; he then riſeth at 

ſets before Six of the Clock. 
3- Double the Time of Sun-Setting, gives the le 
the Day; alſo double the Time of Sun-Rifing, ęixes th 
of the Night. | 
Example. Latitude 51d. 32m. North, Sun's Dacinat 
om. North, given; the Sun's Aſcenſional _— þ 
em 4. is 33d. 11m. equal in Time to 2 Hours 13 

Therefore the Work is as follows. 
d. m. 6 Hours. 


Aſcen. Diff. 33 11 Or 2.13 | 
Add, is Sun- ſetting— 8,13 Length of the Day | 
SubtraR, is Sun-riſing—3.47 Length of the Nig" 
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| me Rectangle Spheric Triangle PBR (Plate 7. Fig. 2) 


fre next following Problems be reſolved ; which are 
Learner's Exerciſe. 


7. Latitude of a Place, and the Sun's Aſcenſional Dif- 


ee given ; to find his Declination, and Amplitude? 
n Latitude 41d. 47m. South, 

Th i 
m. e J Sun riſeth at 7d 3om. 


isa Leg, and its adjacent angle given; that is, the Leg 
|. 47m. the Latitude, and the Angle BPR 4h. zom. or 
m. the Complement of the Sun's Aſcenſional Difference; 
Tringle is made by Problem 12. of Spheric . 
ric, in page 125. and for its Solution, ſee Chapter 5. 
4 Problem 3. Caſes 8 and 9, of Spheric Trigonometry 
ular, in pages 137 and 138, is thus; 
1. For the Sun's Declination, it's thus; 

5 8. O Aſc. Diff. : : T. c. Latitude -- T. O Declin. 
d. „ S, 22d. om. : : T. 48d. 13m... T. 23d. 11m, N 
2, For the Sun's Amplitude, it's thus; 
) Acc. Diff. Radius: : S. Latitude -- T. c. © Ampli. Or, 
witule Radius:: T. © Aſc. Diff. T. O Amplitude. 
m. S. god: : T. 22d. 30m. J. 31d. 52m. N. 
8. Latitude, and Sun's Amplitude given; to find his 

Declination, and Aſcenſional Difference. 

» ) Latitude —— 36d. 17m. North, 
D ) Sun's Amplitude 19d. 11m. South. 
are both the Legs given; that is the Leg SI 36d. 17m. 
tude, and the Legs SR 70d. 49m. the 8 of 
5 Amplitude ; which Triangle is made by Problem 14. 
nc Trigonometry Geometric, in page 127, and it's So- 
b (by Chapter 5. Section 4. Problem 5. Caſes 13 and 14. 
ne I rigonometry Rectangular, in pages 139 and 149,) 
nner. 
1. For the Sun's Declination, thus; 
Is-- d. c. Latitude: S. O Amplit. ** S O Declinat. req. 
dd. §. 53d. 43m. : : 8. 19d. 11m. . S. 15d. 21m. South. 
2, For his Aſcenſional Difference, thus; 
Am. ++ Radius: : S. Latitude · T. © Aſcen. Diff. Or, 
s. 8. Latit. : : I. © Amplit. T. O Aſc. Differ. 
8. 36d. 17m. : : T. 19d. 11m. T. 11d. 38m. or oh. 47m. 
9. The Sun's Declination, and Amplitude given; to 
l he Latitude, and Sun's Aſcenſional Diflerence ? 
The Sun's 4 Declination —— 19d. Tom. South. 

Amplitude —— 31d. zom. ** 
cre 
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Here is the Hypotenuſe, and one Leg given; for w; 
Problem 10. of Spheric Trigonometry Geometric, (in Pan 
Chapter 5. Section 5. Problem 1. Caſes 2 and 3. of Sole 
gonometry Rectangular, in pages 135 and 136) for is; Sy 

Note; The Latitude may be either North, or South. 
Problem. | 

Problem 10. Sun's Declination, and Aſcenſional Di 

given; find = Latitude, and his Amplitude! 
un's Declination— 22d. mn. 8 

Example The So ſetteth at — 70m. 
Here is the Hypotenuſe and one Angle given; for wii 

Problem 11. of Spheric Trigonometry Geometric, (in Pagu! 

125, and Chapter 5. Section 4. Problem 2. Caſes 4 and 5, of 

Trigonometry Rectangular, in pages-136 & 137.) For its & 

Problem 11. Sun's Amplitude, and Aſcenſional Difference 

to find the Latitude and his Declination ? 
, Sun's Amplitude d. 20m. N 

Example, The 18 . at ä * 47m. 
Here is one Leg, and its oppoſite Angle given, for wi 

Problem 13. of Spheric Trigonometry Geometric, (in Pap 

and Chapter 5. Section 4. Problem 4. Caſes 10 and 12. 0 

Trigonemetry Reftangular, in Pages 138 and 139) f. 

roportions. 

Problem 12. The Latitude of a Place, and the Sun's Decl 
given; to find his Altitude, and Azimuth at the fit 
Six? 

Definition. 1. Altitude is an Arch of an Azimuth Circ 
tained between the Horizon and any Parallel of 'Altit 
d f. Plate 7. Figure 2. 

2. Azimuth, is an Arch of the Horizon, contained d 
the Meridian of the Place, and any Azimuth Circle; | 
tained between the Prime Vertical, and any other Aum 
cle; as Ab. Plate 7. Figure 2. a 5 

Latitude . — 5d. 32m. (N. 

1. ) Sun's Declination 23d. 3om. \ 
Note; At 6 of the Clock the Sun is upon the Axis, p 
In the Rectangle Spheric Triangle A b f (Plate 7. 

It is to be noted. | 
I. A bf the Rectangle. 

2. b Af the Latitude of the Place. | 

3. Af the Sun's Declination, of the ſame Name“ 
Latitude. 

4. bf the Sun's Altitude at the Hour of Six. 
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DM de Sun's Azimuth from the Eaſt at 6 in the Morning, 
the Weſt at 6 in the Afternoon: Northerly in North 
, but Southerly in South Latitudes. 

project it Stereographically, on the Plane of the Meri- 


Ining deſcribed the Primitive Circle, quarter'd it, drawn 
Ick the World PAI, the EquinoCtial ZEAQ, and the 
of Declination S O If Rg; as before directed in Prob- 
of this Chapter, in pages 216 and 217. 
[hrough (where the parallel of Declination cutteth the 
Al) draw an Oblique Circle perpendicular to the Horizon 
by Problem 5. Caſe 3. of Spheric Geometry, in pages 114 
5)2 is the Azimuth Circle Z f b N, to cut SAB in b, 
forms the Rectangle Triangle A bf, and it's done. 
the Leg A b, the Sun's Azimuth, and the Leg b f, the 
WY :itude at 6 of the Clock, are the two things required, 
meaſured by Problem 7. Caſes 2 and 3. of Spheric Geo- 
pages 117 and 118. 
by Spheric Trigonometry, having the Hypotenuſe and one 
en, that is, Af 23d. 3om. the Sun's Declination, and 
d. 32m. the Latitude; the Leg bf the Sun's Altitude, 
Ab his Azimuth at 6 of the Clock; are found by 
5. Section 4. Problem 2. Caſes 4 and 5. of Spheric Tri- 
Rectangular, in pages 136 and 137. 
0 find the Sun's Altitude at 6, the Proportion is; 
e Radius, is to the Sine of the Latitude; ſo is the Sine 
uns Declination, to the Sine of the Sun's Altitude, at 
rofb, Or thus; 
w--d. Angle b A f: : S. Hypot. Af S. Leg bf. 
.. 51d. 32m. : : S. 23d. ZOm. . S. 18d. 12m, 
"ug the Sun's Azimuth, the Prep by the afore- 
dem, is, 
Radius, js to the Sine Complement of the Latitude; 
Tangent of the Sun's Declination, to the Tangent of 
Azimuth from the Eaſt, or Weſt, at the Hour of 
us; 
dc. Angle bAf: : T. Hypot. Af, -- T. Leg Ab. 
S. 38d. 28m. :: T. 23d. 3om. -- T. 15d. o8m. 
That is, | 
de Morning the Sun is E. 15d. 08m. N. or near upon 
E. Point of the Compaſs ; and at 6 in the Aſter- 
early upon the WNW. 4 W. Point of the 9 
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In the fame Triangle A b f (Plate 7. Fig. 2.) may ig 
ved the five Problems next following, to exerciſe the 
Learner. | 

Preblem 13. The Latitude, and Sun's Altitude at the 

Six given i to find his Declination, and Azimy 
atitude d. 20m, 5 
Example. The, Sun's Altitude — gem, 5. 

Here is one Leg and its oppoſite Angle given; tha 
Leg b f gd. 50m. the Sun's Altitude, and the Angle 
35d. 20m. the Latitude ; which Triangle is made by 
13. of Spheric Trigonometry Geometric in Page 120; 
its Solution, ſee Chapter 5. Seftion 4. Problem 4. Cafe 
12, in Pages 138 and 139. And is thus 

1. For the Sun's Declination, the Proportion is; 
As S. Latitude ++ Radius:: S. © Alt. at 6+:S. © Ded 
As S. 35d. 20m. -- S. od.: : S. gd. 50m. . 8. 17d. 10 

2. F or the Sun's Azimuth at 6, the Proportion is; 
As Radius · T. c. Latitude: : T. O Alt. at 6+: S. OA 
As T. 45d. . T. 54d. 4om.:: T. 9d. 5om. S. 14d of 
Southerly, or WSW. 3 W. is the Point of the Com 
Sun is upon. 

Problem 14. Latitude, and Sun's Azimuth at the How 
given; to nnd his Declination, and * 
Latitude —— 36d. 19m. North. 

Example. Tbeg Sun's Azimuth — 3 W. No 

Here is a Leg and it's adjacent Angle given; tht 
Leg Ab 10d. 14m. the Sun's Azimuth, and the Ang 
36d. 19m. the Latitude; which Triangle is made by 


12. of Spheric Trigonometry Geometric in Page 125 Wher 
its Solution, ſee Chapter 5. Section 4. Problem 3. Wt Ar 
9, in Pages 137 and 138. Which is thus ; EY 
1. For the Sun's Declination, the Proportion ho 
T. © Azim. -- Radius: : S. c. Latitude · T. c. Q De Thar. 
As Sc. Latitude -. Radius:: T. © Azimuth · T. )D« ls? 
As S. 53d. 41m. .. S. d.: : T. 10d. 14m. + T. 1 | the ] 
2. For the Sun's Altitude at 6, the Proportion Wit dur 
As T. c. Latitude · Radius:: S· C Azim. ++ T. S AW, u 
As Radius -- S. OAzimuth: : T. Latitude T. © Alt... 
As S. god. . S. 10d. 14m: : : T. 36d. 10m . T. 7d. 20088 & H 
Problem 15. The Sun's Declination, and Altitude Med, 
of Six given; to find the Latitude, and bis Ai Bir 
m4 


I 
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,. F Declination— 21d. 30m. South. 
gt. The Sun's ) Altitude 15d. 5om. AM. 
; the Hypotenuſe and one Leg given; that is, Af 21d. 
duns Beclination, and bf 15d. 56m. the Sun's Altitude; 
\ ſee Problem 10. of Spheric Trigonometry Geometric, in 
; and Chapter 5, Section 4, Problem 1, Caſes 2 and 3, 
ic Trigonometry Rectangular, in pages 135 and 136. 
b. Sun's Declination, and his Azimuth at the Hour 
Fix given 3 to find the Latitude, and his Altitude? 
Sun's Declination 19d. 14m. South. 
. The Suns J Azimuth 10d. ogm. E. Southerly. 
s(a; in the laſt Problem) the Hypotenuſe and one Leg 
tht is, Af 19d. 14m. the Sun's Declination, and A b 
n. the Sun's Azimuth ; for which ſee Problem 10, of 
Ingmometry Geometric, in page 123. and Chapter 5, 
5 Problem 1, Caſes 1 and 3, of Spheric Trigonometry 
br, in pages 135 and 130. 
17. Sun's Azimuth, and Altitude at the Hour of Six 
een; to find the Latitude, and his Declination ? 
.. rue Sun J Aide 16d. 10m. W. Southerly. 
* * TAltitude gd. oom. 
re both Legs given; for which ſee Problem 14. of 
Irgmometry Geometric, in page 127. and Chapter 5. 
b Problem 5, Caſes 13 and 14 of Spheric Trigonometry 
, in pages 139 and 140. 
. The Latitude of a Place, and the Sun's Declination 
to find the Sun's Altitude, and the Hour of the Day 
e dun is Eaſt or Weſt. 
When the Sun is either Eaſt or Weſt, he is then upon 
Vertical, ZAN. Plate 7. Figure 2. 
Latitude am—m—m_—_—_—_—_—_— 51d. 3am. 8 
Sun's Declination — 23d. zom. : 
"a Spheric Triangle AK l, Plate 7. Figure 2. 
R 


is the Rectangle. 

| the Latitude. 

lie Sun's Dec. of the ſame Name with the Lat. 

"gh Altitude when he is upon the Eaſt or Weſt 

tele, 

de Hour from 6; if Eaſt, after 6 in the Forenoon, 

ett, before 6 Afternoon. 

| it Stereographically on: the Plane of the Meridian. 

initive Circle being drawn, quartered, as 2 
ic 
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the Axis PAI, Equinoctial TAQ, and Parallel of Daf 
5 Olf Rg, as formerly, in Problem 4. of this Chu 
cut the Prime Vertical ZAN in l, the Place of the dun y 
is either Eaſt or Weſt. 
2. Then thro'! draw a Great Circle, to cut the Eq 
AEAQ at Right Angles in k, by Problem 5, Caſe z. d 
Geometry, in page 115, as the Oblique Circle Px, 
forms the Rectangle Spheric Triangle A Kl. 
For the Hypotenuſe Al, and Leg A k, (the former 
Altitude, the latter the Hour from 6, when he is either 
Weſt, ) are the two Things required, and are meaſured by} 
7, Caſe 2, of Spheric Geometry, in page 118, | 
But by Trigonometry, having a — and its oppoſite 
given; that is, k Al 51d. 32m. the Latitude; and K 2; 
the Sun's Declination : The Leg A k the Hour from , 
Hypotenuſe Al, the Sun's Altitude when Eaſt, or Weſt, z 
by Chapter 5, Section 4, Problem 4, Caſes 10 and 12 0 
Trigonometry, in pages 138 and 139. Thus, 
I. To find the Sun's Altitude, the Proportion is 
As the Sine of the Latitude, is to the Radius; 
So is the Sine of the Sun's Declination, to the Sine 
Altitude, when Eaſt, or Weſt. Or thus; 
As S. Angle KAI -- Radius : : S. Leg k 1 -- S. Hypot. 
As S. 51d. 32m. . S. god. : : S. 23d. 3om. ++ S. 30d. 370. 
2. To find the Hour from Six, the Proportion by tle 
faid Problem 4, and Caſe 10, is; 
As the Radius, is to the Tangent Complement 
Latitude; | 
So is the Tangent of the Sun's Declination, to tie 
the Hour from Six. Or thus; 
As Radius · T.c. Angle kAl : : T. Leg k1 8. Lg 
As T. 45d. T. 38d. 28m. : : T.23d. 30m. S. % 
the Hour from Six. | 
Which reduced into Hours and Minutes of Time, 4 
ed to, and ſubtracted from 6 Hours, giveth the Hou 
Day required. 
That is, 20d. 13m. reduced into Time, is 1h. 2% 


Which added to 2 — 6h; oon 
The Sum ſheweth the Sun is Eaſt at Jh. 210 


And being ſubtr. ſheweth the Sun is Weſt ah. 17 
In the ſame Rectangle Spheric Triangle Ak |, ( 
2.) the five Problems following may be reſolved, to en 
Learner, 
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110. The Sun Eaſt, the Latitude, and the Sun's Altitude 
ten; to find his Declination and the Hour of the Day? . -; 
I Latitude —— 51d. 3om. North. 
ple. The © Sun's Altitude, 25d. 16m. Morning. | 
e is the Hypotenuſe, and one Angle given; that is, the 
envſe A 1 25d. 16m. the Sun's Altitude, and the Angle 
id. zom. the Latitude: Which Triangle is made by Pro- 
11. of Spheric Trigonometry Geometric, in page 124, and 
Reſolution, ſee Chapter 5. Section 4. Problem 2. Caſes 
| 5. in pages 136 and 137. And, 
For the Sun's Declination, the Proportions is ; 
lius ++ S. Latitude: : S. © Altitude ++ S. © Declin. Reg. 
god. . . 51d. 3om.: : 9. 25d. 16m. S. 19d. 3om. Nor. 
For the Hour when he is Eaſt, the Proportion is; 
© OAlt. Rad.: : Sc. Lat.. T. Hour from 6, whenE. Or, 
dus .. 8. c. Lat. : : T. OAlt T. Hour from 6, when E. 
. 8. 38d. 3om. :: T. 25d. 16m. ++ T. 16d. 20m. or Ih. 5m. 
alded to 6, makes 7h. 5m. the Time when the Sun is 


m20. The Sun Weſt, the Latitude, and Hour of the 
Jay given; to find the Sun's Altitude, and Detlination ? 


ine 

ll. The +" orga — J3od. 10m. South, | 
1 ; Hour 3h. 15m. P. M. or Afternoon. 
ue given a Leg, and it's adjacent Angle; that is, the 


ud. 15m, or 2h. 45m. the Hour from 6, when the 
Weſt; and the Angle kAl 30d. rom. the Latitude; which 
e is made by Problem 12. of Spheric Trigonometry Geome- 
And for its Reſolution; ſee Chapter 5. Section 4. Pro- 
| Caſes 7 and q. In pages 137 and 138. And,. 

I. For the Sur? | 


* 


s Declination, the Proportion is, 


7 


. Radius:: S. Hour from 6 -- T. © Declination.Or, 
Mi S. Hour from 6: : T. Latitude. F.Sur'sDeclinatiort 


dS. 41d. 15m. : : T. 30d. rom. . I“. 204: 58m. South. 
| 2. For the Sun's Altitude, the Proportion is 
our from 6 ++ Rad. : : S. c. Lat. ++ T. c. © Alt. when W. Or, 
” 5 2 T. Hour from 6 -- T. W 
om. S. god.: : T. 41d. 15m: .. T. 45d, 24m. 
$ Altitude, . 1 a7 255 2 
21. The Sun Eaſt, his Declination, and his Altitude 
1; to find the Latitude, and Hour of the Bay? 
E The Suns $ Dechnation 208. Sen Set.. 
ä — 29d. 36m AM. hc | 
ere 


8 5. Section 4. 
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Here is given the Hypotenuſe, and one Leg; thy 
Hypotenuſe A l, 29d. 3om. the Sun's Altitude, and tr 
Sl po" 5om. his Declination . Which Triangle is ny 
Problem 10. of Spheric Trigonometry Geometric, in page 12 
for it's Reſolution, ſee Chapter 5. Section 4. Problem 1 
2 and 3; in pages ,135 and 136. 


= 
* 


Problem 22. The Sun Weſt, his Declination, and Hour 
Day given; to find the Latitude, and his Altitud/ 


56% fan co wool wot an RE os 


{ Sun's Declination rod. 39m. North, 

Example. The 3 Hour of the Day 4d. =— P. M. 
Here are given both Legs; that is, the Leg k 1 10d 
the Sun's Declination, and Leg Ak 17d. or 1h. 8m. the 
from 6, when the Sun is Weſt: For making this Triang 
Problem 14. of Spheric Trigonometry Geometric in page 
And for its Reſolution ſee Chapter 5. Section 4. Probe 
Caſes 13 and 14. in pages 139 and 140. 


Problem 23. The Sun Eaſt, his Altitude, and the Hour 
Day given; to find the Latitude, and his Declinatin! 


4 


__ {Sun's Altitude od. 1om. 
Exanaple. Tue Ru of the Day 5 5om. A. 
Note; In this Problem the Latitude may be either Ne 

South, and truly anſwer the Queſtion. a 
Here is given the Hypotenuſe, and one Leg; thti 
Hypotenuſe Al 3od. 10m. the Sun's Altitude when A 
the Leg Ak 27d. 3om. or 1h. 50m. the Hour from b 
he is ſo; This Triangle is made by Problem 10. of Shen 
Geometric, in page 123, and for its Reſoſutil 
Problem 1. Caſes 1 and 3. in pat 

and 136. 3 | | 

Problem 24. The Sun in the Equinoctial, the Latitul 
Place, and the Sun's Altitude giyen; to find his 4 
and the Hour of the Day? 


: Note ; When the Sun hath no Declination, he is th 
to be) in the Equinoctial; which is twice in a Year, 
16th of March, and the 12th of September. 


1 
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Latitude 51d. 32m. Nortb. 
ple. The Je Altitude 21d. 5om. A. M. (or Morning.) 
dhe Rectangle Spheric Triangle £ Æ D, Plate 7. Fig. 2. 
to be noted 3 WE : 

The Angle Z ZE D the Rectangle. 

The Leg Z E the Latitude of the Place. 

The Leg  D the Hour of the Day from Noon. 

The Leg Z D the Complement of the Sun's Altitude. 
ZD the Sun's Azimuth from the South in North La- 
; but from the North in Sonth Latitude, Eaſterly in the 


oon, and Weſterly in the Afternoon. 


project it Stereographically on the Plane of the Meridian. 
The Primitive Circle being drawn, quartered, as alſo the 


lang PAI, and the Equinoctial KE as formerly directed in 
90 m4. in page 216. ; ot ne 


By Pr oblem 9. Caſe 2. of Spheric Geometry, in page 121. 
a parallel Circle at 21d. 5om. (the given Altitude,) diſtance 
the Horizon SAB, as AD1lt, to cut the Equinoctial 
Q, in D; the Place of the Sun at that Time. 
Through D (by Problem 5. Caſe 3. of Spheric Geometry, 
je 115 :) draw a Great Circle perpendicular to SAB, as is 
blique Circle Z DCN, which concludes the Rectangle 
e Triangle ZAD, and it's done. 
r the, Angle Æ Z D, and Leg ED; (the former the Sun's 
uth from the South Meridian, the latter the Hour from 
when the Sun is in the Equinoctial,) are the two things 
red, and are meaſured by Problem 7. Caſe 2. and Problem 
je 2, of Spheric Geometry, in pages 118 and 119. 01 
It by Spheric Trigonometry, having the Hypotenuſe, and 
& given; that is, ZD 78d. 10m. the Complement of the 


D the Sun's Azimuth, and Leg ÆD the Hour from Noon, 
umetry Rectangular, in pages 135 and 136. And, 

To find the Sun's Azimuth, the Proportion is ; 

the Radius, is to the Tangent of the Latitude; 

is the Tangent of the Sun's Altitude, to the Sine 
lement of the Sun's Azimuth from the South. Or 


P72 | A 


2 — 


Altitude, and ZE 51d. 32m. the Latitude: The Angle 


ound by Chapter 5. Section 4. Caſes 1 and 2. of Spheric 
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228 Aftranomic- Problems. Chap, 1 
As Radius . T. Leg ZE: : T. c. Hypot. ZD ++ S. c. Angle AA 
As T. 45d... T. 51d. 32m-: : T. 21d. 50m. . S. zod. 17m. 


Which ſubtract from —— god. o 
Remainder is the Sun's Azimuth, South 590. nM. 1 
Eaſterly, that is S. E. by E. J E. is the point of the C F 
the Sun is upon. . 

1 find the Hour, the Proportion by the foreſaid Pro⁴] ++ 
1. Caſe 3. is: | 

As the Sine Complement of the Latitude, is to the Rat go 

do is the Sine of the Sun's Altitude, to the Sine Comma )a 
of the Hour from Noon. Or thus 3 | (t 
As S. c. Leg Z Radius:: S. c. Hypot. ZD -- S.c. Les M 
As 8. 38d. 28m. . . S. 9od.:: S. 21d. 50m. . 8. 36d. nM 7 
Which ſubtract from ——— god. d 

- Remainder is the Hour from Noon —— 534. e! 
Which is equal to 3h. 33m. the Hour from Noon, ther] Na 
the Hour of the Day is 8h. 27m. in the Morning. * 
In the ſame Rectangle Spheric Triangle Z might Wor th 
Problems more be reſolved, which I leave for the Learns , th 
invent, and ſo paſs on to Oblique Spheric Triangles in Aſtrmm re 
| | cG 

Section III. Obligue Spheric Triangles, applied in AH by 
et e Problems, uſeful in Navigation. 8d. 
a | om 
1 the laſt Section, Rectangle Spheric Triangles were ai Di 

to Problems of Aftronomy ; now in like manner Obi: 4;; 
Spheric Triangles ſhall be applied, both them and the follohrer 5 
being very uſeful in Navigation. try Ol 
Problem 1. The Latitude. of a. Place, the Sun's Deca 

and his Altitude given; to find his Azimuth, and th ind 

f the Day? | . 

| 2 Latitude 51d. 30m. th 
Example. The >3un's { Declination — 15d. 10m- Tas bf | 

wk 8 Altitude 11d. 3om. 1 

In the Oblique Spheric Triangle PZ O. Plate 7. Fur ; 
15 to be noted. he 

1. The Side Z the Complement. of the Latitude; | an + 

2. The Side Z the Complement of the Sun's Altitude und 


3. The Side PO the Sun's Diftance from the Elevatel f 
which is the Declination added to go Degrees, when the 
tude and Declination are of a contrary Name; but if 0 du, 
Name, it's the Complement of the Declination. 11 


> III. Aſftronemic Problems, 229 
The Angle PZ.) the Sun's Azimuth from the North, in 
Latitude; but from the South, in South Latitude. | 
„ The Angle ZPO the Hour of the Day from Noon. | 
fo project it Stereographically, on the Plane of the Meridian. 
„Having drawn the Primitive Circle and quarter'd it, alſo 
the Axis PA I, and the Equinoctial A A Q, and the Pa- 
Ll of Declination ) 1 f Rg. 
| Draw (by Problem q. Caſe 2. of Spheric Geometry, in Page 
J a parallel Circle, parallel to the Horizon S AB, at 11d. 
che Sun's Altitude) diſtance from it, to cut the patallel of 
ination in O, the Place of the Sun at that time. 
Then through O draw two Great Circles, one through 
Id N, the Poles of the Horizon; and the other through 
aa the Poles of the Equinoctial; as are the Oblique Circles 
Nd PCI; which form the Oblique-Spheric Triangle 
„ and *tis done. 3 ny 
or the Angles PZ S, and 250, the former the Sun's Azi- 
the latter the Hour of the Day from. Noon; are the two 
ps required, and are meafured by Problems. Caſe 2. of 
mii Fege T9, enn 19% 
ut by Spheric T rigonometry, having 3 Sides given; that is, 
5d. zom. the Complement of the Latitude, ZO 78d. 3om. 
omplement of the Sun's Altitude, and PO 74d. rom. the 
s Diſtance from the Elevated Pole; the Angle PZ © tlie 
Azimuth, and ZPO the Hour of the Day, are found by 
pter 5. Section 5. Problem 11. Caſe 1. of Sphtric Trigo- 
bry Obligue, in Pages 1 47 and 148, as follbwetn. 
Add the Complement of the Latitude, Complement of 
duns Altitude, and the Sun's Diſtance from the Elevated 
into one Sum. moat on 0 ©. nel 
From half that Sum ſubtract, (for finding the Sun's Al 
the Sun's Diſtance from the Pole; but, for finding the 
of the Day, ſubtract the Complement of che Sun's Alti- 
noting the half Sum, and the Remainder. | ü 
Then to find the Sun's Azimuth, it's thus; to the Com- 
ent Arithmetic of the Sines of the Complement of the Lati- 
and Complement of the Sun's Altitude, add the Sines of 
orefaid Half-Sum, and Remainder : Half the Total of theſe 
arithms, is the Sine of the Supplement of half the 
| Azimuth from the North, in North Latitude ; and from 
daun, in South Latitude. 
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But to find the Hour of the Day it's thus: to the(y 
ment Arithmetic: of the Sines of the Complement of che! 
tude, and the Sun's Djſtance from the Pole, and the Sin 


the ſaid half Sum, and the Remainder : Half the Total q 


four Logarithms, is the Sines of the Supplement of half 1 | 
from Noon, all which is ſhortned thus; 


1. 0 find the Azimuth, the Operation i 18; 


72740 ä 
4d. om um ſides 95d. 5 5m. S8. — 
Fol is 191d. 5om Remainder — orm. 8. v4 
half Sum is 95d. 55m Sum of the 4 Logarithms is — 16. 
Remainder 2rd. om! 40d. 59m. S8. ſum 9 
Which doubled 49 59 
The double i — 99 5 55 Which 
abend from 
Remainder is the Sun's Azimuth 1 80 . 02 fi 1 the North 


ZP : 384. zom. ? Comal Sides ; 8. co. ar, — 9. 
Side 


Or by Gunter” s Scale. 


As Radius 5 8. c. Lade 28. > Alticude « 
As 8. * 8. 38d. Jm. a 78d. zom. 
Then again, 

As the 4th Sine +- S. Z Sunt ede 8. Remainder · 2 5th 
As S. 37d. 35m. -+ S. 95d. 55m. : : S. 21d. orm. S. 304 

A ainſt which, on the Line of Verſed Sines is Bod 
the Sun's Azimuth from the North, Eaſterly if in the! 
ing, and from the North, Weſterl if in the Aſten 
that is, the Sun is near the E. by N. Point of the U 
in the Morning, and near che W. by N. Point | 
Afternoon, | 
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To find the Hour of the Day, the — is, i 
e . CO. ar.—0. 20 58 50 
5 2 _ © Containing vides 7 $. c. Ar. 0.01 5397 
/ 78d. zom. half Sum Sides 95d. 55m. S.—9.997680 
914 50m. | Remainder 17d. 25m. S.— 9.470133 
um is 95d. 55m- Sum of the 4 Logarithms is 19. 60 5000 
ind. 17d. 25m. | ———— 44-45 S. half Sum 9.847530 


hich doubled —— 44.45 
The double is 8.30 Which 
ſubtract from 180.00 LO wy © 


is the Hour from Noon — 90.30 equal to 6 : 02 
Or by Gunter's Scale. 
Lulius ++ S8. c. Latitude, : : S. © Diſt. from Pole -- a 4 Sine 
god. .. S. 38d. Zom. : : S. 74d. 50m. . S. 36d. 56m. 

Then again, 
eth Sine +- S8. Z Sum ſides : : S. Remainder ++ a 5th Sine. 
.36d. 56m . S. 97d. 55m. : :S. 17d. 25m. . S. 29d. 42m. 
inſt which, on the Line of Verſed Sines, is god. 3om. 
zm. the Hour from Noon; that is, 58m. after 5 in the 
ing, or 2m. after 6 in the Afternoon. 
the ſame Oblique Spheric Triangle ZPO, (Plate 7. Fig, 2.) 
he nine Problems next following be reſolved. 4 
alem 2. The Latitude of a Place, the Sun's Altitude, and 
quth given; to find his Declination, and the Hour of the Day. 
fle. In Latitude-51d 32m. the Sun being 49d. 40m. above the 
nixon, his Azimuth was obſerved to be Nerth 119d. 44m. 
erh, I demand the Hour of the Day, and the Sun's Decl. 
fuer. The Hour of the Day is 29m. after 9, and the 
nation of the Sun 23d. 28m. North. | 
this Problem are two Sides, and one Angle between them 
; that is, ZP 38d. 28m. the Complement of the Latitude, 
40d. 20m. the Complement of the Sun's Altitude, and P 
44m. his Azimuth; which Triangle is made by Prob. 18. 
fteric Trigonometry Geometric, in Pages 129 and 130. and 
ed by Problem g. Caſes 7 and 8. of Spheric Trigonometry 
win Pages 144 and 145. | 
3. The Latitude of a Place, the Sun's Declination and Azi- 
uh given; to find his Altitude, and Hour of the Day ? 
le. In Latitude 13d. 1om. North, the Sun's Declination 
god. 15m. S. and his Azimuth N. 129d. 40m. Meſterhy. I 
md the Hour of the Day, and his Altitude? | 
fur. The Hour of the Day is either Ih. 44m. and the 
Altitude is 55d: 50m. „ . Here 
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Here are two Sides, and one Angle oppoſite given; ty 
TP 76d. 5om. the Complement of the Latituds, P., 
15m. the Sun's Diftance from the Elevated Pole, and 71 5 
22989. 40m. his Azimuth ;3 which Triang'e is made by Py 
16. of Spheric Trizonometry Geometric, in pages 128 ant; 

And reſgived by Problem 7. Caſes 2 and 3, of Spberic 0 

ry Obiique, in pages 142 and 143. 

Problem 4. The Latitude of a Place, Sun's Altitude, a 
Hour of the Day given; to find the Sun's Azimuth, 2 
Declination. 

Example. In Latitude 30d. 51m. South, at 15m. paſt 3 
Afternoon, the Sun's Altitude being 41d. 10m. I dem 
Sun's Azimuth, and Declination A 
Anſwer. The Sun's Azimuth is South 102d. 4m. Weh 

and his Declination is 11d. 40m. South. 

Here are two Sides, and one Angle oppoſite given. 

228 is, Z P 59d. oqm. the Compleme: nt of the Lat 

90351 Te the Complement of the Sun's Altitude, 
286 Or Y. 15m. the Hour of the Day f 
oon; fd Gore projected, and reſolved like Proba 


oreſaid, in page 231. 
roblem F. The e Latitude of a Place, the Sun's Declination, 
Four of wen ; to find his Azimuth and Altitud! 
Example. The N N 20d. 1 im. North, the Sun's Decina 
23d. 29m. South, at d. 24m. in the Morning: I den 
the I 8 Azimuth, and ie is his Altitude ? 
An wer. The Sun s Azimuth is South 44d. 13m. Eaßh e 
his Altitude is 34d. o8m. | 
Here are, two Sides, and one Angle between them gu 
o bat is, ZP 69d. om. the Complement of the Latiti 
113d. 29m. = 54 s Diſtance from the Elevated Pole, 
280 30d. or 2h. . the Hour of the Day from Not 
hich 5 wrought as before in Problem 2. page 231. 
roblem 6. The Latitude of a Place, the Sun's Azimuth, and tl 
of the Day given; to find the Sun's Declination and Alti 
Example. titude 13d. 10m. North, the Sun's wa 0 
being obſerved at 7005 after 2, to be South 59d. Zom. Wa 3 
e 


1 Gan the gun? s Declination, and his _ ? is 
Anſwer. bh Sun's N42 ham is 9d. 27m. South 30 
Altifide at the ſame time is 47d. 4 zun 
8 ere 7b 76 1 . 2 Pot. one J Side betweem them 0 


plement of the Latitude, fi 

1 z 2 6 the 5 80 , and ZP 36d, or 15. 

45 our of 4 Day from Noon; ſor the 2 of 
Triangle, ſee Pal, 19. of Spheric Trigonometry Ct 
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Problem 10. The Sun's Declination, his Azimuth, aj 
the Day given; to find his Altitude and the lay 
_ The Sun's Decli 

Example. e Sun's Declination 1 om. N. 
Hour paſt 8 vf the Clock in the 2 408 \ al 
obſerved to be 107d. 50m. from the North, I & 
Latitude of the Place of Ohſzrvation, and what ya 
Altitude? 5 1 
An e Latitude is'51d. 20m. No ai 

* 6 38d. 18m. : , : * 

lere are two Angles and one ſide oppoſite g gien 

in the laſt Problem: That is, P (0) 70d. 20m. theY 
ſtance from the elevated Pole, PZ 107d. 48m./hi 
from the North, and ZPO 52d. Or pr 23m,” | 
the Day from Noon; which Triangle is made and 

Problem 9. the laſt foregoing, 

Problem 11. The Latitude and Longitude of 5 
Obliquity of the Ecliptic given, to find the W 
and Declination of that Star? 

Definition 1. Latitude of a Star, is an Arch of N 

Longitude, contained between the Star's Center and i 
2. r tude of a Star, is an Arch of the Eq 

between the beginning of Aries, and that Circle 

* which paſſeth over the Star's Center, and e ON 


the Succeſſion of the Signs. 
Example. 


| Latitude 220 1 
Capella, or the Goat, the ? Longitude — 18M 


In the Oblique Spheric Triangle PKD, Plat 
is to be noted. 

1. PK the Diſtance of the Pole of the Ecliptic fi 
of the World, equal to the Ecliptic's Obliquity 23&Þ 

2. KD the Complement of the Star's Latitude 
ſtance from one Pole of the Ecliptic. 

3 PD the Complement of vs Star's Declinal 
'Diftance from the agreeing Pole of the World. 

PKD the Star's Longitude from S, if the Stall 
be North, but from W, if it be South; that 15, from 
'Ecliptic's North Pole be one Angle; but rg * Y 
Pole be one Angle of the Triangle. 

5. KPD the Star's Right Aſcenſion from y if 
be North; but from S, if its Latitude be wy 
the Ecliptic North Pole be one Angle, Oc, as Wo 
the 4th. = 


Plaze thi: 
"4 72 we F. f 61 
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ne two ſides, and one Angle between them given; 
K 23d. 20m. the Diſtance of the North Poles of the 
nal and Ecliptic, KD 67d. 08m. the Complement of 
„Latitude, and PKD 11d. 58m. the Star's Longitude 
ung of) Cancer; which Triangle is made by Problem 
eric Trigonometry Geometric, Chapter 5. Section 5. in 
. and 130. And by Problem 9. Caſes 7 and 8, in 
ard 145. the Proportions are as follows, | 
To find the Star's Right Aſcenſion, d. m. 
half their Difference — uy — 0 
e of half the, Angle PRD —⁊ʒäux— 84 or 


half Diff. of the Angles DPK and PDK — 78 40 


© half Sum of the ſides KD and KP 44 41 
e. half Difference — — 68 10 
of half the Angle PRD —T — 84 or 


half Sum of the Angles DPR and PDK — 85 27 
add their half Difference before found —— 78 40 


Freth the Angle KPD — — 164 07 
ich ſubtract A —— — — 90 oo 


— 


ler is AM the Star's Right Aſcenſion 74 07 
the beginning of Aries. 

For the Star's Declination, the: i 
) Star's Right Aſcenſion from Capricorn =—— 164 O 
) its Complement of Latitude —— — 67 © 


D its Longitude from Cancer w—_— 11 58 
its Complement of the Star's Declination 44 15 
e the Star's Declination is North — 45 45 


The Right Aſcenfion of the Sun, and Right Aſeen- 
tar given; to find the Time of the Star's coming to, 


Meridian, 


Subtract the Sun's Right Aſcenſion from the Star's 
jon, the Remainder reduced into Time, is the 
| s Coming upon, or to the Meridion, ' Aſter- 


cannot ſubtract, add 360 Degrees to the Star's 
ng and then ſubtract. TRI 11 

of October 1752; 1 demand at what time 
un er the Bull's Eye, cometh to the Meridian? 


„ 
* . * 
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———_ | . d. 
e of October, the Sun's Dedlination is 9 1 
The < Latitude JT Ald „& — 5 208 
| — _ — n 
And therefore you may find that, 
By Ce. JF + Prob. J 1. we) Ba 6 Right J in 


111. Sur's 


Then add 350d. to 65d. 03m. the Star's Right à 

it is 425d. 03m. from which ſubtract 200d. 15m. 
ight Aſecntron, the Remainder is 224d. 48m. which 
»4h. 50m. the Star's coming to the Meridian after N 
is 5gm. after Iwo in the Morning, 5. 

And thus having found the Right Aſcenſion, Declin: 
Time of any Star's coming upon the Meridian, you 
Problem 4. Section 2. of this Chapter, find it's Amplit 
Aſcenſional Difference, and thereby its Riſing and 
its Diſtance, from the Meridian at any Altitude obſg 
Problem 1. Section 3. of this Chapter, in page 229, 
Hour of the Night thereby ; all which I leave for the 
of thoſe that are learning theſe Things. 


Section IV. The Doctrine of the Spherie, or Spheric 
metry, applied in ſundry Aſtronomie Problems, 
Navigation according to the Pythagotean Syſtem. 


= HE Pythagrrean Syſtem v9 the World, lately u 
Copernicus, is now generally. received by the 
beft Aſtronomers; it being indeed the moſt agreeat 
Motion of the Heavenly Bodies, confirmed by Expe 
the conſtant Obſervation of them, in which thele 4 
mental Principles. a 
1. That the Earth is carried round the dun in a lay 
Path, betwixt the Orbs of the Planets Mars aud Veni, 
2. That beſides this Annual Motion, the Earth t 
her own Axis once in 24 Hours. ES 
23. And that the ſaid Axis of the Earth, is incl 
Plane of her Orb at the ſame Angle, and 4 Int 4 


it, nearl allel to itſelf. | 

0 E Adress but chiefly the Second, 90 
Diurnat Motion of the Earth about its owt! Aist 
Hours, whereby all the viſibles Appearances of the 
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zus are ſolved, I ſhall at preſent confine my Diſcourſe, 
which the following Problems are grounded. 


S. Wc to aright . therefore, I will deſcribe the 
Sole the Sphere, and how they are drawn in the Stereogra- 
in am, on the Plane of the Eart!i's Ecliptic, before 1 


to calculate any of its Requilites. | 

I the following Deſcription, I make uſe (for the 
x) of the ſame Letters for the ſame Things, as before in 
mic Proje/tion, treated of in this Chapter. 

Jeſcription of the Circles of the Sphere (as grounded on 
at Pythagorean, or Copernic Syſtem of the World,) 
LOW. 

e dun illuminateth one half of the Body of the Earth 
* as repreſented by Plate 8. Figures 1 and. 2, 
e Lines HKS, or HLS, which determine the Illumi- 
of the Earth's Diſk AS, from the obſcure HDS; 
IXS, or HLS, is called the Horizon of the Earth's 


Primitive Circle V g Vp 5 is the Earth's E- 
wich ever lieth in the Plane of the Ecliptic in the 


tes of the Ecliptic are K and L; the firſt is the North 
e Ecliptic, on the Earth's Globe, and the latter the 
ethereof. 1, 

des of the Earth's Globe are P and I; the firſt its 
d the latter it South Pole: Each being 23d. 3om. 
meſpondent Pole of the Ecliptic ; that is KP, equal 
qual to 23d. Zom. on the Scale of Half-Tangents, 
«d the Line of Direction of the Earth's Axis. 
LquinoRtial in the Heavens, or the Equator on the 
preſented by the Oblique Circle 7 Q 2, or 
of which P and I are the Poles, and they are drawn 
cant of 23d. zom. according to Problem 2. Caſe 2. 
enn, Cenmetry, in Pages 112 and 113. e 
Meridians paſs through the Poles of the Earth's 
dere T P =, or Y I =, are Meridians, and drawn 
of 66d. 30m. the Camplement of 23d. 3om. 


* JI, is called the Firſt Meridian; and the 
PKW, or 53 LI is the Earth's Solſtitial Colure 


„% er the direct Rays of the Sun run parallel to this 
. (ad that is, when the Sun appears from the Earth, 


to 


„ 
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to be either in & and M; then the longeſt or ſhorteſt 1 
made in all Places on the Globe of the Fark, 

The Earth's Equinoctial Colure, is Y K =, or YI 
whenever the Central Rays of the Sun run parallel t. 
Days and Nights are equal in all places. Or, accordin 
Ptotomaic Syſtem, the Meridian Y P =, and Y I >, is 
noctial Colure, tho' here we call it the firſt Meridian. 

5. Circles of Longitude, paſs thrq' the Poles of the 
and in this Projection, are Right Circles ; therefore ar 
Lines, as Y K , S K M, OK D, So. 

Wherefore the Point in the Earth's Periphery, oj 
the Sun, or to a Star, or lying in a ſtreight Line produt 
K or L, thro' the Center of the Sun, or any Star, is 
Sun's, or Star's place in the Ecliptic. 

Theſe are the Great Circles belonging to this P 
Now followeth, 


T he Deſcription of the Parallels or Leſs Circle. 

6. Parallels of Declination, are here parallel to a 
Circle; the Equinoctial Y Q =, and Y , being 

The Tropic's are two parallels of Declination, di 
the Equinoctial 23d. 3om. or 66d. 30m. from each P. 
World; as S fgf S, and Yp hi h yp; the firſt is hifi 
of Cancer, the latter is the Tropic of Capricorn. 

Theſe Tropics are thus drawn ; from the Scale of 
gents lay on the Solſtitial Colure 47d. (the double of 2 
from WM to g, or from S to i. Or thus; lay the 

nt of 4.3d. (the Complement of 47d) from K to g 

to i: Then the middle between ꝙ and g; or be 
and i, is the: Center of theſe Tropics. | 

The Polar Circles, are two parallels of Declinati 
from the Equinoctial 66d. 3om. or 23d. zom. from 
of the World as KnonK, and LprpL; the 
Artic, the other the Antartic Circle. 

They are thus drawn, en the Solſtitial Colure, la 
Tangent of 47d. (the double of 23d. 3om.) from 
from L to r; then the middle between K and o, 
Land r, is the Center of thoſe Polar Circles. 

7. Parallels of Latitude, with reſpect to the He 
in this Projection, parallel to the primitive Circle, , 
the Ecliptic : as any Circle drawn on K or L as 40 
parallel of Latitude. 1 

All theſe Circles are General, as belonging * 
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vthout any Regard to the Latitude of any particular 
«or Hour Circles, Azimuths and Parallells of Latitude; 
o draw them, (theſe. being peculiar to a particular 


ou ſhall have in their proper place, as they come in 
following Problems. 


xe from the North or South Pole of the Globe; his Right 


with the Ecliptic. 


OS JE Poe of Aries 3 7 dampnd bis Di- 
um the Pole, &c. To 


much. O and P, or O and I, draw a great Circle 


eld, which is the proper Meridian, to the Place of 
1 \ between the proper Meridian, the Ecliptic, and 
4 fal Coluxe, there is formed a Rectangle Spheric Tri- 


ing its Legs given; to find the Hypotenuſe, and two 
That is, 


and 2, 


5 lO S, is the Complement of the Sun's Longi- 
ne H, or his Diſtance from the Equinoctial, 3od. - 
to 9 Leg ch P, or SI, the Diſtance of the Pole of the 


m the Ecliptic; or the Complement of the Diſtance of 
cf the Globe and the Ecliptic 66d. 3om. * 

| Hypotenuſe PO, or T ©, the Sun's Diſtance from 
or South Pole of the Globe. 


the WE "gle S PO, or & I ©, the Complement of the 

It Aſcenſion, from the neareſt Equinoctial Point. k 
e, la Angle P O., or 10 S, the Angle of the proper 
_ With the Ecliptic. | | | 


ular, in pages 139 and 140, is thus: 


60 deg. : 8. 23d. 30m. . 8. 20d. 12m. the 


"oj $ 4 


" the Globe of the Earth. The Deſcription of the 


De Sun's Place in the Ecliptic apo to find bis ©. 
mn; and the Angle which the Meridian paſſing through 


The Sun's Place being- in the beginning of Gemini, or 


& this, lay the Sun's Longitude 692d. on the Primi- . 


Wichangle Spheric Triangle P S ©, or I & ©, Plate 8. 


the dun's Diſtance from the Pole, the Proportion by 
bection 4. Problem 5. Caſe 14. of Spheric Trigonome- : 


de. Leg SO: : S.c. Leg SP. S. e. Hypotenuſe PO). - 


Ralus, is to the Sine of the Sun's Longitude from the 


5 — : 


id. Zam. and in this Projection, it's the Line dect 
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So is the Sine of the two Poles Diſtance, to the g 
plement of the Sun's Diſtance from the neareſt Pg. 
Globe, or to the Sine of PB, or I B, the Reflect 
is equal to the Sun's Declination in the Ptolomaic 8, 
this Caſe 20d. 12m. North. _ ©. 

2. For the Sun's Right Aſcenſion, the Proportion is: 
As Radius. 8. Leg PS: :T.cLe Os fe Ange 
As 8. god. . S. 6 ,Zom. : T. God . T. 57d. 49m. Jun 
Aſcenſion. That is, 

As the Radius, is to the Sine Complement of the ty 
Diſtance ; | 

So is the Tangent of the Sun's Longitude, from the 
Equinox, to the Tangent of his Right Aſcenſion from 
Equinox. 

3. For the Angle of the proper Meridian with the | 
the Proportion is ; | 
As Radius S. Leg & (5: : T. c. Leg S ++ T. c. Angk 
As S. god... S. 3od.: : T. 23d. 30m. T. 12d. 16m. 

Which ſubtract from —— —— — god. 20m. 


The Remainder being 77d. 44m. | 
Angle of the Meridian and the Ecliptic. 

In the ſame Rectangle Spheric Triangle, may Problem 

3. of Section a. of this Chapter be reſolved, which I pa 


Problem2. The Latitude of a Place on the Globe of the 
and the Sun's Place in the Ecliptic given; to find l 
. tude, and Aſcenſional Difference, and conſequent!y hi 
and Setting. 

Example. The Latitude 51d. 32m. North, Sun's Place 
Gemini given; what's the Sun's Amplitude, and Al 
Difference ? " Ih | 
1. To do this, after you have done what was dit 

Problem 1. Then get the Sum and Difference of the L 

Complement; and 1 Diſtance of the two Poles, that 

Sum, and Difference of 38d. 28m. and 23d. 30m. i 

61d. 58m. and the latter is * 58m. 
2. Then make K 7, or Lt equal to the Half Tat 

61d. 58m. and alſo K m, or L m equal to 14d. 5 
the ſame Scale, | 

3. The middle between m and t, is the Cents, 
Circle abc ztde hm, which is the parallel of Lat 


as the Earth runs round, and from thence i; 1 
Path of the Vertex. 


"4 
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nd if you conceive the Colures, all the Meridians, the Path 
ay Vertex, and indeed all the Lines and Circles that are, 

6.11 hereafter be deſcribed, as a fixed Rete, cloſe inveſting 
Farth, whilſt ſhe turns round within it, whoſe Motion a- 
is Axis being from Weſt to Eaſt ; then the Sun is ſaid to 
hen the Vertex paſleth that Point in the Path where it 

d Horizon of the Earth's Diſk, which is here at a; To 

inte or to be on the Meridian, where it croſſeth the pro- 

Meridian betwixt him and the Pole, which here is at x; and 

& where the Vertex paſſeth the other Interſection of the Path 
Horizon, as here at h. 

Thro a and (, draw a great Circle, as alſo thro' a and 

b have you two Triangles, on the Eaſt-ſide of the Meridian; 

xt, 65. and PBa; in like manner if you draw Great 
ls thro' P and þ; and thro' & and 5; they will form 

Triangles on the Weſt, or deſcending Side of the Meridian : 
ay one of theſe four Triangles may ſerve to anſwer the 
em, and therefore I take one Triangle at Sun Riſing, which 
ſuffice for Sun- ſetting; wherein obſerve, _ 
| the Rectangle Spherical Triangle PB a. Plate 8. Figure 1. 
The Leg PB the Reflection, or that which is equal to the 
s Declination, found by Problem 1. in page 239. to be 
12m. North. TE 
, The Hypotenuſe P a, the Complement of the Latitude of 
Face, or the Diſtance of the Pole from the Vertex, in this 
| ple 38d. 28m. b 
The Angle BaP the Amplitude, or the Complement of 
vn Azimuth, from the North in North Latitude; and from 
wuth,- in South Latitude; for the Angle PaG) is the Azi- 

i from the North at Sun Riſing, and the Angle Ba is its 

plement, and therefore equal to the Sun's Amplitude. 

The Angle BP a, the Hour from Midnight; that is, the 
of the Sun's Riſing after, and Setting before 12 at Night. 

„For the Angle Ba P, the Sun's Amplitude; the Proportion 
apter 5. Section 4. Problem x. Caſe 2. in pages 135 and 
b; 

r Hypotenuſe Pa .. Radius ; : S. Leg BP .. S. Angle Ba P. 

* S. god. : : 8. 20d. I2m. . S. 33d. 43m. 

| 18, 

ls the Sine Complement of the Latitude, is to the Radius; 

r of wo ing > * the Sine of the _— A 
» 330: 42m. from the ortherly, at Sun Riſing; an 

tie Welt Northerly, at Sun Setting, 2 ; | 

Q 2, For 


N 
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2. For the Angle BP a, the Complement of the Aſc, 
Difference, the Proportion by the aforeſaid Problem 1. (x 
in page 135, is thus; 

As Radius I. c. Hypot.P a: : T. Leg BP. S. c. Angle p 
As T. 45d. . T. 51d. 3am. : : T. 20m. 12m. . S. 27d. 30 
the Sun's Aſcenſional Difference, which is equal to 1h, 50 
which is the Time the Sun riſeth before 6; and as much af 
is the Sun's Setting, becauſe the Latitude is North, and the 

in a Northern Sign; but it's the contrary, when one is Nn 
and the other South. | 

In this Triangle may Problems 4, 5, 6, 7, 8, 9, 10, and 
of Section 2. of this Chapter be reſolved. | 
Problem 3. The ſame given as before in Problem 2. to find! 

Sun's Diſtance from the Vertex, when due Eaſt, or Wet, 

the Time from Noon when he ſhall be fo. Plate 8. Fu 

| 7 Example. 4 
Latitude. 51d. 32m. N. 3 uns Zenith Diſt 
Sun's Place 00d. oom. in N 58 * Tice 1 Tim when he 4 
or Mieſt required ? 

1. To delineate this, after the proper Meridian, and! 
of the Vertex, or paralle] of Latitude is drawn, as befor 
Problem 1 and 2. Then thro' O and D, draw a Great Ci 
juſt to touch the Path of the Vertex, on either fide of it, 3M 
Oblique Circle Oc d, and OA D. 

2. Through P and c, or P and 4, draw a Great Cit, 
cut Oc, Od D at Right Angles, which is the Place d 
Vertex, when the Sun ſhall appear duc Eaſt, or Welt: ! 
then are formed two "Triangles P c O, and PdO; one 
the Sun is Eaſt, and the other when he is Weſt; in cat 
ſame things are given and required. Therefore obſerve, 

In the Rectangle Spheric Triangle, Pc O. Plate 8. Fin 

1. The Hopotenuſe P O the Sun's Diſtance from the! 
found by Problem 1. to be 69d, 48m. the Complements 
Reflection. 

2. The Leg Pe, the Diſtance of the Pole from the \ 
or Complement of the Latitude, in this Example 38d. 25m 

3. The Leg Oc, the Sun's Diſtance from the Vextex, r 
plement of his Altitude when Eaft : And the ſame when L 

4. The Angle Q Pe, the Hour from Noon, when lt 
hall . to be Eaſt, or Weſt. 

1. For the Leg Oc, the Sun's Zenith Diſtance, th 
portion by Chapter 5. Section 4. Froblem 1. Caſe 3. U 
135 and 136, 1s, ng 
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e Leg Pe. Radius: : S. c. Hypot. P. S. o. Leg O c- 
d. 320- ..S. god. : :S. 20d. 12m. . S. 26d. om. 
Altitude when Eaſt, and the ſame when Weſt. 

That is, 

the dine of the Latitude, s to Radius; 

\ is the dine of the Reflection, to the Sine Complement of 
rs Zenith Diſtance ; or his Diſtance from the Vertex, in 


Caſe b3d. cOm, | , 
For the Angle O P c, the Hour from Noon, the Propor- 


Þ | 
Radius . T. Leg Pc: : T. c. Hypot. PO. S. c. Angle (Pc. 
45d. T. 38d. 28m. : T. zod. 1 2m. 8 17d. oom. or 1h. 8m. 
That is, | 
the Radius, is to the Tangent Complement of the Latitude; 
is the Tangent of the Reflection, to the Sine Complement 
e Hour from Noon, when the Sun is due Eaſt, or Weſt ; 
zun is Eaſt at 8m. after 7 of the Clock in the Forenoon, 
Veſt at 52m. after 4 in the Afternoon. 8 
this Triangle may Problems 18, 19, 20, 21, 22 and 23, 
ion 2. of this Chapter be reſolved. 
ng. The ſame given as before in Problem 2. to find the 
's Diſtance from the Vertex; and his Azimuth at the 
ur of 6. Plate 8. Figure 1. 


ce of ; Example. | 
Latitude $1d. 32m. N. Niven; the Sun's Zen. Diſt. 
on duns Place oo oo in n Teiven; c ous TAzimuth, 
1 ac of the Clock is required ? | by 
To delineate this; after the roper Meridian, and Path 
fr Vertex is drawn, as before in Problem 2. Then thro' P, 
che rent Circle, at Right Angles, with the proper Meridian, 
gent d de Path in 6, and in e, and the Horizon of the Earth's 
A, where it always interſects the Equator, as the Ob- 
he Vi re A Pe, or A Ie; which is the Meridian or Hour- 
|. A. din, ſo that ' (in the Path) is the Place of the Vertex 
x, re Morning; and e its Place when Six Afternoon. 
chen \ erefore thro O, and b, or O, and e, draw a great 
ad ou will form two Right Angled Spheric Triangles 
r ;Þ : One of them is ſufficient to ſolve the Queſtion, 
e, the Fa Triangles. If you take the firſt at Six in the Morn- 
| o 8 | 
2 Angled Triangle b PO. Plate 8. Figure 1. 
te Ps, Mts of the Pole from the Vertex; 
2 or 
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or the Complement of the Latitude, in this Example 384, 

2. The Leg PO, the Sun's Diſtance from the Pole, fo 
Problem 1. to de 69d. 48m. the Complement of the Rege 

8 The Hypotenuſe 60 , the Sun's Piſtance from the Ve 
or Complement of his Altitude at the Hour of 6. 

4. The Angle PO, his Azimuth from the North, 
North Latitudes, and the contrary in South Latitudes : N 
what part of the Path ſoever the Vertex is found, that p 
the Hour Circle, intercepted betwixt it and the North Pole 
Globe, is the North part of that Meridian, or Hour C 
and intercepted betwixt it and the South Pole, is the 
part of the Meridian. 

5. For the Hypotenuſe 5 0, the Sun's Diſtance from the 
tex at the Hour of 6, the Proportion (by Chapter 5. Sci 
Problem 5. Caſe 14. in pages 139 and 140.) is; 
Radius · S. c. Leg P: : S. c. Leg PQ) ++ S. c. Hypot.b . 
S. god. S. 51d. 32m, : : S. 20d. 12m. S. 15d. 41d. the 
Altitude at 6 in the Morning, or at 6 in the Afternoon. 

That is; 

As the Radins, is to the Sine of the Latitude; 

So is che Sine of the Reflection, to the Sine of the 
Altitude, or Complement of his Diſtance from the Ver 
the Hour of 6, equal to 744: 19m. 
2. For the Angle Pb O, his Azimuth at 6, the Prop 


is ; | | 
As Radius ++ S. Leg Pb: : T. c. LegP © + T. c. Angle? 
As S. god. «- $,38d.28m: : T. 20d. 12m. +. T. 12d. 53. 
Azimuth from the Eaſt, at 6 in the Morning; but i 
Weſt, at 6 in the Afternoon. 
That is; | 
As the Radius, is to the Sine Complement of the Lat 
So is the Tangent of the Reflection, to the Tangent 
plement of the Sun's Azimuth from the Meridian, att 
of 6, equal to 77d. 7m. from. the North; that 84 
by N. at b in the Morning, and near W. by N. at 
Afternoon. | 
In this Triangle may Problems 12, 13, 14, 15 16 
of Section 2. of this Chapter be reſolved. 
Prob. 5. The Sun in the Equinoctial, the Latitude of: 
and his Altitude given, to find his Azimuth, and Hour oft 
Note; The Sun is iaid to be in the Equinoctial, whe 
the beginning of V, or = ; and then he. hath,no Decuw# 
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Latitude 51d. 32m. N. 7 +, f Sun's Azimuth 
Ti Gee 33d. om. AM. 54 185 The) Flour of the Day 
id? To delineate this, Plate 8. Figure 1. 
| The Sun in the Beginning of Y, then the Horizon of 
Fath's Diſk is s PK W, and the proper Meridian then, 
p; the Sun's riſing at London is at m, his Setting at 
„ The Path of the Vertex being drawn as before in 
lem 2. 

Then (by Problem 9. Caſe 2. of Spheric Geometry, in 
121.) draw a parallel Circle at 57d. diſtance from Aries, 
it the Path in , the place of the Vertex of London, when 
ance from the Sun is 57 deg. the Complement of the Sun's 
ule. 

Draw a Meridian through P and 3, and a Great Cir- 
rough ö and V, the place of the Sun, ſo will you form 
angle T P, and YP K; either of them will folve the 
non | 

the Rectangle Spheric Triangle PKO. Plate 8, Figure 1. 
The Hypotenuſe P &, the Diſtance of the Pole from the 
of the Vertex, or Complement of the Latitude, equal to 
Am. 

The Leg Kb, the Sun's Altitude, or the Complement of 
Iiſtance from the Vertex, equal to 33 Degrees. 

The Angle P/ K, the Supplement of the Angle POV. 
us Azimuth from the North) is the Sun's Azimuth from 
bath, in all North Latitudes; but from the North in all 
 Latitudes, ; 

The Angle PK, the Complement of the Angle bP Y, 
tour from Noon) is the Hour of the Day from fix. 

for the Angle PO K, the Sun's Azimuth from the Me- 
the Proportion (by Chapter 5. Section 4. Problem 1. 
in page 135) is, GOIN 
aus . L. c. Hypot. Pb : : T. Leg K 6 -- S. c. Angle PBK. 
d. T. 51d. 32m. : : T. 33d. ++ S. 54d. 49m. the Sun's 
uth from the Eaft : That is: 

Radius, is to the Tangent of the Latitude; 

5 the Tangent of the Sun's Altitude (when in the Equi- 
d the Sine Complement of his Azimuth from the South, 
835d. 11m. South Eaſterly, or SE. by S. f E. almoſt; 

tor the Angle P K, the Hour from 6, the Proportion is 


he 
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As S. Hypot. Pb. Radius : : S. Leg K b ++S. Angle bh 

As S. 38d. 28d. . S. god.:: S. 33d. oom. . . 614 

equal to 4h, 4m. That is; | | 
As the Sine Complement of the Latitude is to the Raju 


Sa is the Sine of the Sun's Altitude (when in th; }, . 
noctial) to the Sine of the Hour from Six, 61d. 6m. mm | 
4h. 4m. which add to 6 makes 4m. after 10 in the Mya 
but had it been in the Afternoon, it muſt have been (ur; by 
from 6. 1 q 

In the ſame Triangle, five Problems more may be ri; + 
which I leave the Learner to invent. 7 
Problem 6. The Latitude of a Place, the Sun's Place in th 

cliptic, and his obſerved Diſtance from the Vertex gin; Wu 

find his Azimuth, and Hour of the Day. 1 
pu 

; Latitude — 51d. 3am. N.). © Sun's Azimut 
The < Sun's Place — — in IT ce 5 U 
Os Altitude 36d. 00 A.M. O “ ( Hour of th: Dy ihe 
vit 
To delineate this, Plate 8. Figure k. F 

1. Draw a Parallel Circle, 54d. Diſtance from O, (th vii: | 
of the Sun) and where it cuts the Path (of the Vertex) » WA! 
place of the Vertex, when it's Diſtance from the Sun is 5. 
when the Sun's Altitude is 36d as here it dotli at 7 and 5 pal 

2. Through 7, and P; and through 7, and O; draw 0 t 
Circles, which will form the Oblique Spheric Triangle Miri 
the like may be done thro' 5 and P, and thro' 5 and © ; T 
will form two other Triangles equal to them. A 

In the Oblique Spheric Triangle ©P7. Plate 8. FI 

1. The Side PC, the Diſtance of the Sun from the ie 
found by Problem 1. to be 69d. 48m. the Complem-:t o Win, 
Reflection 20d. 12m. equal to the Sun's Declination. K 

2. The Side P 7, the Diſtance of the Pole from the \ «Ms 
or the Complement of the. Latitude, equal to 38d. 28m. T 

3. The Side © 7, the Sun's Diſtance from the Verte, ie 
Complement of his Altitude in the Forenoon 54d. oom. T 

4. The Angle P 7 ©, the Sun's Azimuth from the Nom . 

5. The Angle © P 7, the Hour of the Day from Noon. th 

The Angles P 7 O and © P7 may be found by Ch t 
Section 5. Prob. 11. Caſc 11. of Oblique Spheric Trig" 


in pages 147 and 148, for there are three Sides given, to il 
Angle ; and when wrought you'll find the Angle P 70 . 
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the Sun's Azimuth, from the North, or 76d. 48m. from 
Guth Eaſterly, which makes E. by S. almoſt. 
Ind the Angle OP 7 is 57d. 04m. or 3h. 48m. the Hour 
Noon, which is 8h. 12m. in the Morning. 
it had it been in the Afternoon, then the Hour of the Day 
. 48m. and the Azimuth 76d. 48m. South Weſterly, or 
by 8. almoſt. 
this Triangle may Problem 1, 2, 3, 4, 5, 6, 7, 8, 9 and 
if Section 3. of this Chapter be reſolved. 
lm 7. The Longitude, and Latitude of a Star given; to 
find its Right Aſcenſion and Declination. 

xample, Let the propoſed Star be Capella, and ſuppoſing its 
ende 18d, O2M. in 1 Right Aſcenſion? 
tude 22d. 52m. North Declination? 

To delineate this Problem. Plate 8. Figure 1. 
Lay off the Star's Longitude 78d. 02m. (from the Chords) 
be Primitive Circle, from V to y, and draw the Circle of 
pitude K y. : 
From the Half Tangents lay 67d. o8m. the Complement 
e dtar's Latitude, or it's Diflance from the neareſt Pole of 
cliptic) on the Circle of Longitude from K to &. 
Thro' P, and &, draw a Great Circle, which is a Meri- 
paling over the Star, and it's done. 
the Oblique Spheric Triangle K P %, Plate 8. Figure 1. 
i 


what is it's 


e: | 

The Side PK, the Diſtance of the two Poles, or Line of 
tion of the Earth's Axis equal to 23d. 3om. 

The Side K &, the Star's Diſtance from the Pole of the 
tic, or the Complement of it's Latitude, equal to 67 deg. 
In, | 

The Angle PK X, the Star's Longitude from the Solſti- 
dure, in this Problem 11d. 58d. from S. 

The Angle K P #, the Star's Right Aſcenſion from the 
te Point of the ſame Colure. 

The Side P, the Star's Diſtance from the Pole of the 
or Complement of his Declination. 

that here are two Sides, and an Angle between them gi- 
to find an Angle, and the third Side; which is performed 
apter 5. Section 5. Problem 9. Caſes 7 and 8. of Obligue 
e Trigonometry, in pages 144 and 145, and being the 
s Problem 11. of Section 3. of this Chapter, in page 234. 
ei to the Learner's Working. 


Q 4 ; | Prob 4 ; 
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Problem 8, The Latitude of a place, the Sun's place in th 
cliptic, and the time of the Day given; to find what yin 
the Ecliptic Culminates the higheſt Point of the Ecliptic, 
led the Nenageſima Degree, or goth Degree of the Eclittic 
Diſtance of each of theſe from the Vertex, and the Paral 

Angle or Angle which the: Verticle Circle makes with 

Ecliptic. 

It's uſual to find theſe things in the Calculation of Ech 
and the Moon's paſſing over Fixed Stars; which in the P; 
maic Projatian, are with much Difficulty ſhewn, but in 
moſt readily and eaſily repreſented. 


[ 


Example. Wi 
Latitude 51d. 32m. N. Q Paint Culminatin WW: 
Sun's place 00d. oom. in IT >given ; the Nonageſima Dei 
Hour oh. oom. AM. C 4 ert. Dijt, of ent 6 


required ? To delienate this, Plate 8. Hu 

1. The Sun's place, proper Meridian, and Path of the | 
tex, being drawn as before, draw an Hour Circle, or Men 
thro' P 45d. (the Diſtance of the given Hour) from the pri 
Meridian, as P 9, to cut the Path of the Vertex in 9, an 
Earth's Echptic in C, and in F. 

2. Thro' ©) 9, and D, draw a Verticle Circle; and thr 
K, and q, draw a Circle of Longitude, to cut the Prin 
Circle in N, and it's done. For, 

. 1. C is the point of the Ecliptic Culminating, or in 
Meridian of the place, at the given time. 

2. N is the Nonageſima Degree, or the higheſt point 0 
Ecliptic at the ſame time. 

3. C9, and Ng, are their reſpective Diſtances, from L 
Vertex at that time. | 

4. The Angle NOq, is Parallactie Angle, or Angle 
the Vertical Circle makes with the Ecliptic at the ſame ume 

In the Rectangle Spheric Triangle P C. 

1. The Angle CP &, is the Complement of the Right 
cenſion of the Mid-heaven, or point of the Ecliptic in the 
ridian of the place at the propoſed Time, being the Time 
Noon, (when Afternoon added to the Sun's Right Alcet 
found by Problem 1. But when the propoſed Time 8 
Forenoon it muſt be ſubtracted) in this Caſe is 579. 1 
Complement of 12d. 49m. found by ſubtracting (the 
45d. from 57d. 49m. the Sun's Right Aſcenſion. 

2. The P &, is the Complement of the Diſtance © 
Poles of the Globe, and Ecliptic, equal to 66d. zom. 


lv. Aſtronomic Problems. 249 


:Leg C S, the Complement of JT C, is the Longi- 
de Mid-heaven, or the Point of the Ecliptic Culmina- 
he Meridian, at the propoſed Time. 
The Hypotenuſe CP, the Diftance of the Mid-heaven fram 
+ or neareſt Pole of the Globe, at the ſame Time. 
f the Leg C S, the Point Culminating, the Proportion 
ater 5. Section 4. Problem 3. Caſe 7. in pages 137 and 


F | 

jus 8. Leg PS:: T. Angle CP ++ T. Leg C S. 

0d. + S. 66d. 3om.:: T. 77d. IIm. . T. 76d. 02m. whoſe 
wlement 13d. 58m. is Y C; therefore the Longitude of 
\Mid-heaven is 13d. 58m. in V. 

Fir the Hypotenuſe CP the Proportion is; 

dc. Angle CPS: : T. c. Leg PS T. c. HypotenuſeCP. 
„ 8. zd. 48m. : : T. 23d. 3om. ++ T. 5d. 3om. whoſe 
ment 84d. zom. is PC, from which take away P 9g 
Diftance of the Pole from the Vertex 38d. 28m. the Re- 
&r is C, the Diſtance of the Mid-heaven from the Vere 
bd, 2m. 

In the Oblique Spheric Triangle P 9 K. 

[he Side PK, the Diſtance of the two Poles 23d. 3om. 

: = Pg, the Complement of the Latitude of the 
d. 28m. 5 
te Angle KPg, the Difference of the Right Aſcenſion 
Mid-heaven, and the firſt Point of Capricorn, equal to 
Im. found by ſubtracting 270 Degrees, cut of (12d. 48m. 
bo 360 Degrees, which is) 37 2d. 48m. 

| * PKg, the Longitude of the Nonageſima, from 

ont of S. 

Ite dide K q, the Complement of the Nonage/ima's Di- 
dom the Vertex. 

tor the Angle PK), the Proportion by Chapter 5. 
5 Problem 9. Caſe 7. is pages 144 and 145, is thus, 
the Sine of half the Sum of the Sides Pg, and PK, is 
bite of half their Difference ; | 

de Tangent Complement of half the Angle KPg, to the 
tof half the Difference of the Angles PK9g, and PgK ; 


the Sine Complement of half the Sum of the Sides 
IK, is to the Sine Complement of half their Diffe- 


be Tangent Complement of half the Angle K Pg, to 
Fat of balf the Sum of the Angles PKg, and PgK 


That 
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d. m. d. m. d. m. d. m. 
1. As S. 30. 5 . S. 07.29: : T. 38.36. T. 11.25. Ar 
2. As S. 59.01 · S. 82.31: : T. 38.36 I. 42.43 wii 
being added, is the Angle PR 9 ——— — 54.08egudt 
which ſubtract from —— 90.00 
Remainder is the Lon. of the Nonage/ima —. 35.52 fron 
Therefore the Place of the Nonageſima — Sd. 52m, in 
Secondly, For the Side K q, the Proportion is thus; 
As S. ron PKg . S. Side Pg: :S. Angle K Po. S. $i 
As S. 54d. o8m. -- S. 38d. 28m. : : S. 102d. 48m. S. 40 
the Diſtance of the Vertex from the Pole of the Eclipti 
to which is the Altitude of the Nonage/tma, whoſe Cony 
41d. 32m. is N 9, its Diſtance from the Vertex. 
Again, in the Rectangle Spheric Triangle Ng 
I. The Leg © N, the Sun's Diſtance from the Naw 
in this Caſe 24d. o8m. found by ſubtracting Y N 3d 
from Y O 60d. com. 
2. The Leg Ng, the Diſtance of the Nonage/ima fro 
Vertex; found as above to be 41d. 32m. 
3. The Hypotenuſe © 9, the Sun's Diſtance from the) 
4. The Angle N © 9, made between the Vertical Cir 
the Ecliptic, is the Parallactic Angle; to find which, the 
portion (by Chapter 5. Section 4. Problem 5. Caſe 13, in 
139, and 140) is, | 
As Radius -- S. Leg ON: : T. c. Leg Ng . T. c. Ange! 
As S. god. S. 24d. 08m. : : T. 48d. 28m. T.24d. 47m. 
Complement 65d. 13m. is the Parallactic Angle Ng 
the Sun. . 


And for the Hypotenuſe © q, the Sun's Diftance its 
Vertex, the Proportion is, 
As Radius . S. c. Leg ON: : S. c. Leg N. 8. c. Hy. 
As S. god. S. 65d. 52m. : : S. 48d. 28m. . S. 43d 05 
Complement 46d. 55m. is the Sun's Diſtance from de 
tex, at the propoſed Time. 
But to calculate the Parallactic Angle at the Moon, d 
Star, that has Latitude from the Ecliptic, it will requi* 5 
more Labour, as in the next Problem. 


Problem g. The Latitude of a Place, Sun's Place in the 
tic, Time of the Day or Night, and the Longitude, 
tude of the Moon, or of a Star, being given; to find the 
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Jule at the Moon, or at the Star; and it's Diſtance from 
0 | 
Example. 


8 e — 51d. 3zm. N. 
ice 05d. COM. in IT [ C Parallact, Ang. 
at A.M. given; the © and 


2 
. F. 
I: Lon. 18.02 in IT 0 e Vertical Diſt. YT 


de 22.52 N. 


To delineate this, Plate 8. Fig. 1. 

u off the Sun's Longitude, and draw the pro per Meridian 
f the Vertex, and the Hour Circle according to the 
i Time, the Vertical Circle, and Circle of Longitude, 
reſpedts as before in Problem 8. | 
y off the Star's Longitude and Latitude, as before in 
n 7. than is N the Place of the Nonageſima, 9 the Ver- 
| + is the Star's Place. 

hrough X and 9, draw a great Circle, and it's done. 

#9, 1s the Star's Diſtance from the Vertex ; and the 
K + 9, the Complement of the Parallactic Angle requi- 
order to the finding them by Calculation. 

Find the Place of the Nonageſima by Problem 8, which 
urus, 5d. 52m. equal to V N 35d. 52m. | 
ly, The Nonageſima's Diſtance from the Vertex, which 
equal to 41d. 32m. 


Then in the Oblique Spheric Triangle, # K g. 


gr e dide K &, the Star's Diſtance from the next Pole 
N 0 Ldiptic, or the Complement of it's Latitude, equal to 


bm 


te ide K 9, the Diſtance of the Vertex from the ſaid 
ach is equal to the Altitude of the Nonageſima, 48d. 
und by Problem 8, in page 250. 


Typo: Angle & K , the Difference of the Longitude of 
1511. SE" dtar, and the Nonageſima, equal to 42d. 10m. and is 


rence of TN 35d. 52m. and J y 78d. 02m. 

e Angle K & 9, the Complement of the Parallactic 
n, che given Star. 85 

irc ide & 9, the Star's Diſtance from the Vertex. 

To find the Angle K & , the Proportion by Chap. 5. 
5 Problem . Caſe 7. in pages 144 and 145, is, 

the Sine of half the Sum of the Sides K X, and K 9; is 
ue of half their Difference: So is the Tangent Comple- 
ment 
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ment of half the Angle X K); to the Tangent of half thy 
rence of the Angle Ko, and K& 9. Then, 
2. As the Sine Complement of half the Sum of the Sj 
and K, is to the Sine Complement of half their Differen 
do is the Tangent Complement of half the Angle y 
the Tangent of half the Sum of the Angle Kg and Ku 


That is, 
d. m. d. m d. m. d. m. 


1. As S. 57.48 . S. 9.20: : T. 68.55 TL. 26.26. And, 
2. As S. 32.12 · S. 80 40: : T. 68.55 I. 78.14. They 
ſubtracted, gives the Angle KX 9 — 51.48 wick 
ment 38d. 12m. is the Parallactic Angle at Capella. 

Secondly, Lo find $9, the Vertical Diftance, the Prope 
As S. Angle K #9 -- S. Side Kg : : S. Angle #K9--S. Sid 
As S. 51d. 48m. -- S. 48d 28m.: : S. 42d. rom. + 8. 304 
The Diſtance of the Star Capella from the Vertex at th 
propoſed. 

I might proceed to other Problems, and ſhew ,how t 
formed and repreſented in this Projection, but I leave 
the Learner's Exerciſe. 

Lpaſs by what (at firſt) I intended, which was the 0 
phic Projection of the Globe; whereby the Moon's 
to the dun or Stars, and all the Appearances of an Eci 
cultation or Tranſit, are repreſented to the Eye; uſctul 
the Longitude of Places, on the Globe of the Earth, 
much talk'd of, greatly deſired, and by ſome pretende 
found though not made known, and 1 believe will nt 
made practicable at Sea. However by this Hypothell 
accurate Tables of the Moon and Stars Places, and 1 
taking an Altitude, or an Angle at Sea unto two of ti 
nutes; it might be made uſeful to obſerve for Longitul 
therefore it's highly worthy of our Seamen's Study, bu 
out ſuch Altitudes, it will not find the Longitude unt 
three Degrees: And for Encouragement hercunto the \ 
ment hath by an Act of Parliament promoſed Twenty 
Pounds, and for the Learner's Help herein, I am! 
communicate all the Aſſiſtance I can elſewhere ; for ie" 
no Place for it, leſt the Book (ſwelling too big) fi 
deform'd. 

And note; Theſe two Figures in Plate the Sth, ate 
preſentation of the two Hemiſpheres before deſcribed 7 
ter 6, Section 4. in pages 180 and 18 1. So that in tho 
all theſe Problems might be more exactly formed, in 
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0 more truly meaſured; and if the particular Circles 
i to any Problem, ſuch as the en 2 Meridian, other 
Hour Circles, Path of the Vertex, Circles of Lon- 
ud Vertical Circles, to a particular Time, &c, were 
vith Black Lead, they might be wiped out at Pleaſure, 
{:miſpheres no ways damnified. 

when any Circle happens fo large as not eaſily to be drawn, 
4 with Compaſſes, it may be done with a Bow of the 
(the Diameter of the Hemiſpheres; ſuch being well made 
Crews, by their turning, will riſe up to ſeveral Circles, 
jr in the Projection) be required to be drawn. 


— 


TER X. Of the Pariation of the Compaſs, * it 
w to find it, and how to rectiſy the Compaſs thereby. 


en 1. Variation of the Compaſs, is an Arch of the Ho- 
on contained between the Meridian of the Place, and 
pretic Mer idian; it's either Eaſt, or Weſt, and never 
00 Degrees. 

if Variation, is when the North Point of the Magne- 
din lieth Eaſtward of the North Point of the Meridian 
Pace; but if to the Weſtward then it is called Weſt 


anetic Meridian, is a great Circle paſſing thro”, or by 
getic Poles; to which Meridian the Compaſs (if not 
le hindred) hath reſpect. | | 

Uprretic Poles, are two moving oppoſite Points, making 
zolutions about the Poles of the World (as Mr. Bond 
lis Longitude found, page 7.) in 600 Years in a Circle 
. zom. diſtant therefrom; and their Motion (as he 
b the Cauſe of the Variation of the Compaſs, 

nn of the Compaſs is found by an Amplitude, or 


o find the Variation of the Compaſs by an Amplitude, 
it have the Latitude of the Place, the Declination, and 
ic Amplitude of the Sun, given. 
oetic Amplitude, is an Arch of the Horizon, containe 
the Sun (at his Riſing, or Setting) and the Eaſt or Weſt 
if the Compaſs ſteered by; Or, it's the apparent Riſing, 
af the Sun from the Eaſt, or Weſt-points of the ſaid 
and is found by obſerving the Sun, either at his Ri- 
tXtting, by an Amplitude Compaſs. 
1 


8. Amplitude 
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8. Amplitude, is an Arch of the Horizon, contained 
the Sun and the Eaſt, or Weſt Points of the Horizon; 
found x Chapter 9. Section 2. Problem 4. in pages 21 
217, which J call the True Amplitude. 

9. If the two foregoing Amplitudes agree, that in th 
netic and True Amplitudes (which is ſeldorh) there is 90 
tion; but if they differ, their Difference rightly counts 
Variation. | 

Note here; If you always count both Amplitude fi 
North; then this is a General Rule. 

a True — : W 
At Sun Riſing 3 Magnetic © Amplitude greateſt, the 


Variation is Weg) But at Sun Setting it's Al 


Example 1. At Sun Riſing, ſuppoſe the True Am 
Eaſt 33 Degrees Northerly, and the Magnetic Anyli 
Eaſt 17 Degrees Northerly ; then counting both theſe hl 
North, the True Amplitude will be North 57 
and the Magnetic North 73 Degrees Eaſterly ; the May 
the greateſt, and the Difference is 16 Degrees, which b 
riation Weſterly : If this had been at Sun-ſetting, the Va 
would then be Eaſterly. | 
Example 2. At Sun-dettin let the true AmplitudebeW 
Degrees Northerly, and 2 Amplitude Weſt g 
Southerly, both counteth from the North, the Tre A 
is North 74 Degrees Weſterly, and the Magnetic is 99 B 
from the North, and is the greateſt ; their Difference 83 
grees, which is the Variation Eaſterly. "i 

Or thus, in theſe two Rules. - 

1. The Amplitudes both North, or both South; that 
rence is the Variation: But one North, the other Sou 
Sum is the Variation. | | 

2. Both the Amplitudes (before your Face) from d 
True Amplitude be to the Right-hand of the Magne 
Variation is Eaſt; but when it's to the Left-hand, W 
Variation is Weſt. | "= 

Fheſe Rules will be exemplified in the Problem and B 
following. | | > af 


Problem 1. The Latitude of the Place, the Sun's Jecly 
and Magnetic Amplitude given; to find the Varia 
Compaſls. * N 1 1 


Lite . 
Lee maar geen Page 254. 


* * 


1 
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Example. 
titude — — 51d. 32m. : ut 3 ; 
7% DeclinatioN ==—— 20 im. The Varia. is 


Magnetic Amplitude 17 10 A.M. 5 Required ? 

1 this Problem Orthographically. Plate 9. Figure 1. 
be a Circle and quarter it; on whoſe Diameter place 
and S. (but always) N. at the Right-hand, and A at 
nok the Circle. 


the Lat. if ſ "3 Trrom 38 „ upwards to H 7 


me way from W to E, and draw the Axis PAT, 
EquinoCtial E A Q. 

kying the Chord of the Sun's Declination on the Pri- 
cle from the EquinoCtial, draw the parallel of Decli- 
alle to it; as the ſtreight Line 4 Ce, to cut the Ho- 
IN, in C, the place of the Sun's Riſing, or Setting. 

alure AC on the Line of Sines, it is the Sun's true Am- 
oth, if the Declination be North: But South when 
nation is South. 

the Line CF, parallel to WAE (downward when it's 
wward if it be PM) to cut the Primitive Circle in F. 


the Magnetic Ampl. 1 PM From; w CG to 
primitive Circle, towards N if it be North; But 
when it is South, 


th, (which now is the North Point of the Compaſs,) 
5 
Diſtance from N to falſe North, meaſured on the 


ords, is the Variation of the Compaſs. | 

de Sun's true Amplitude, the Proportion by Chap. 

Problem 4. in page 217. 

ude . Radius: : S. O Declinat. ++ S. O Amplitude. 

Im. . S. god. : : S. 20d. 10m. N. .. S. 33d. 39m. N. 
d. m. d. m. 

ple. EF. 33. 39 E. N. or NF 56.21 North Eaſterly. 

e FG 17. 10 E. N. or C G72. 50 North Eaſterly. 


— — 


s the Var iation- — 16.29. Weſt, 
nple 2. d. m. 

— 40. 50 
mation 10. 19 5 North. 
t. Ampl. 15.10SputhAM, 


bs ven ; Variation Reg. 


Diſtance from G to N, laid (the ſame way) from F 


Am- 


2.56 The Variation of the Compaſs by an Amplitu, 
3 The Sun's true — is 13d. 42m. EF: 
etly, found by the forefaid Proportion, by which 
2 Ira d. m. * TY 3 
© True Amplitude EF 13 42 EN. or NF 76 18 N. Pa 
© Magnetic Amp. EG 15 10 ES. or NG 105 10 N. EA 
Subtract, gives the Variation 28 52 Wel 
The following Examples are for the Learner's Exer 
are wrought by the foreſaid Directions and Rules. 
Example . d. m. 
: \ Latit e 13 10 North | 
The < Sun's Declinatim 15 40 South > given; Variatin 
C© Magnet. Ampl. 9 12S. P. M. 
According to the foreſaid Rules, it's as follows: 
d. m. d. m. 
© True Amplit. WF 16 O6 WS. or NF 106 00 N. 
© Magnet — WG 9 12 WS. or NG 99 12\.\ 


Subtract gives the Variation. 6 54 W. 
Example 4. d. m. 


Latitude — 50 40 
Th Sun's Declination 19 50 —— > South given, Var 
© Magnet. Amplit. 5 15P.M. 
Anſwer. The Variation is 27d. 7m. Weſt. 
1 ! 
titude 21 30 — | 
The? Sun's Declination 17 56 —_ ao / „ f 
CO Magnet. Amplit. 10 19 South P. M. | 
Anſiber. The Variation is 29d. 39m. Eaſt. 
Example 6. d. m. 
Latitude 25 30 South | 
The< Sun's Declination 18 12 North > given; Jer 
© Magnet. Amplit. 9 50S. A M. ng 
Anſwer. The Variation is 30d. 5m. Welt. 
Secondly, To nnd the Variation of the Compak bj 
muth, obſerve theſe following Definitions. | 
1. Maguetic Azimuth, is an Arch of the Horizon 
between the Sun's Azimuth Circle, and the Magnetic 
Or it's the apparent Diſtance of the Sun from the 
South Point of the Compaſs ; and is found by obſervily 
by the Azimth Compaſs, either in the Forenoon cr 
when he is about 5, 10-or 15 Degrees high. 
2. Azimath,. is an Arch of the Horizon contans 
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imuth Circle paſſing over the Sun, and the Meridian of the 
which I call the True Azimuth, and is fourd by Chapter 
Aion 5. Problem 1. of Aſtronomy, in pages 229 and 230. 
che faid Azimuths agree; that is, if the True Azimuth, 
netic Azimuth agree, there is no Variation; but if they 
their Difference is the Variation; for which, rightly to 
nt, obſerve this General Rule. - * 

ton always both Azimuths (like as I ſaid for Amplitude in 
254.) from the North. 


he Forenoon the —_ «tic S Azimuth greateſt, the 


ation is $8 © But in the Afternoon it's mg 
in} 1. In the Forenoan, ſuppoſe the Sun's true Azimuth 
he North to be 80 Degrees, and the Magnetic Azimuth 
ame time to be 101 Degrees, the Magnetic is the greateſt, 
ir Difference 21 Degrees is the Variation of the Compaſs 
fly; but Eaſterly, had it been in the Afternoon. 

ple 2, In the Afternoon. let the Sun's true Azimuth be 
Jecrees, and the Magnetic Azimuth 101 Degrees, their 
nee 14 Degrees is the Variation Weſterly ; but Eaſterly, 
been in the Forenoon, 

Or thus, by the following Rules. 

ways count both Azimuths from the North, in North 
e; but from the South in South Latitude. 

he leſs Azimuth ſubtract from the greater, gives the 
n 

acing both the Azimuths (before your Face) from you, 
ue Azimuth be to the Right-hand of the Magnetic, 
ation is Eaſt. But if to the Leſt-hand the Variation is 


Var 


l 2 will appear plain in working the Examples of the 
lem, 


02. The Latitude of the Place, the Sun's. Altitude, Sun's 


tic Hen, and his Magnetic Azimuth given, to find the Va- 
3 n of the Compaſs ? 
cv 4 ple I, d. Mm. 
or 1 Latitude 1 32 North 
Altitude 11 30 A.M. (given: Variation 
are 0 Declination — 15 10 North required ? 
Magn. Azim 101 10 North 


Kneate this Problem Orthographically, Plate 9. Fig. 2. 
R 1. De- 
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1. Deſcribe a Circle, quarter it, lay off the Latitude, dry 
 EquinoQtial, Axis, and Parallel of Declination, in all reſpel 
before directed, (in Problem 1. Page 255.) 


2. By laying the Chord of the Sun's Altitude on the pi L 
tive Circle from the Horizon S AN, draw the Parallel of 
titude parallel to it, as is the Line a C 5, to cut the Par} 6, 
the Sun's Declination dCeinC ; the Place of the Sun x 
time. 
3. Draw C 5 parrallel to WA E, downward when itz 
but upwards if it be P. M. till it meet in an Arch (madeyin . 
the Parallel of Altitude) from the Cenrer (of the Primitive ( it 
A, and cutteth the ſaid Arch in +. — 
4. By A and h draw-a Line, to cut the Primitive Ci 0 
F; then NF, or SF, meaſured on the Scale of Chords EH 
the Sun's true Azimuth, . 
5. Lay the Magnetic Azimuth (if 3 _ © Latin E 
from 88. towards 3 E. 2 (when it is SM 2) to Ce 
8. 8 W. 5 P. M. 5 127 
the primitive Cir, But if 4 © towards 3 1 70 the fai 10 
6. The Diſtance from G to N, laid (the fame Way) n 
F to Falſe North, which is now the North Point of the . . 
paſs, and it's done. L 
For the Diſtance from N to Falſe North, meaſured d 
Scale of Chords, is the Variation of the Compaſs requitei. 0 
Then to find the Sun's true Azimuth, the Properte 
Chapter 9. Section 3. Problem x. in pages 229 and 230. fu 
d. m. d. m. . rue 
90. 90.00 1 WT 
Latitude 51.32 N. O Alt. 11.30 A. M. © Decl. 1j uy 
Comp. Las. — 38.28 Com. © Alt. 78.30 © diſt. fr. pos Hd 
Comp. O Alt. 78. 300 Radius S. c. Lat. : : S. c. OA. 1 L 
©'5 diff. fr.pole7 4. S0 d. m. d. m. 
Sum is. 191.488. god, . S. 38.28. :: S. 78.30" 5 80 
The half Sum is 95.5 Then again, 
TheRemand. 13 21.04/4th Sine ++ S. half Sum: : S. Rem. Jer 


d.m. S. 37.33. d. 95.54 :: S. 21-04 8 
And againſt Sine 35. 5 5, on the Verſed Sines, is the ' | 
Sun's True Azimu —— 89d. ozm. North Ealt 
Sun's Magnetic Azimuth —— 101d. 10m. North Lift 


Subtract giveth the Variation 214, ogm. Welt. 
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4 for the Learner's Practice, take theſe following Examples, 


raw 
xi: anſwers are found by the Rules foregoing. 
ample 2. d. m. 

D Lautude — 13 to North 
of Altitude 17 50 A. M.( given: Varia- 
le 1 Declination — 16 59 SHuth. ( tion re- 
1 Magnet. Azim. 90 10 North quired ? 

d. m. d. m. „ 


90.00 90.00 o. oo 
ade? 13. 10 N. O's Altit. 17. 50 A. M. O's Decl. 16. 598. 
Latitude 76-go\Comp. Alt. 72.10 5 dift. fr. Polt 106.59 
Clit, 72.10|Radius ++ S. c. Lat. :: S. c. O's Alt. + aqthSine 


e 6m.  - © ns 
| — 255 508. 90d. S. 76.50: : S. 72.10 . 8. 67.58 
n 127-50 'Then again; 


main, i z OolAth Sine ++ S. 4 Sum: : S. Rem.. a 5th Sine 


S. 67.48 ++ S. 127.50 :: 8.21.00 -+ 8. 17.45 
inſt Sines 17d. 45m. on the verſed Sines, is the 

True Azimuth 113d. oom. North Eaſterly 
zznetic Azimuth god. 1om. North Eafterly 

& giveth the Variation 22d. 5om. Eaſt, 


mple 3. d. m. 
Latitude 


a 28.45 North 

4 ( Altitude — — 20. 19 P. M. (given: Varia- 
x dun's “ Declination — 19.12 South ( tion required? 

1 ! Magnet. AZ. — 129.50 North 


E By the foreſaid Directions, the 
we Azimuth —— 127d. 02m. N. Weſterly, 
Magnetic Azimuth e—_ —— 1299. 5om. N. Weſterly, 
Kt giveth the Variation —— 2d. 48m. Eaſt. 
al. ple 4. d. Mm. 
Latiude— — 50 40 South 
Altitude — 25 10 P. M. C given: Variation 
$a) Declination — 23 3o South required ? 
Mag. Azim. 100 20 South 
fuer. The Variation is 17d. 20m. Weſt. 
Wple 5, d. m. 
Lalitlude —-— — 23 10 South 
Altitude 10 15 A. M. (given: Varia- 
ban Declmation — 23 36 North (tion required f 
Magn. Azim. 102 40 South 


Wer, The Variation is 18d. 32m, Weſt 
R 2 Ex- 
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Example 6. d. m. 


Latitude 37.45 South 
The (Altitude 18.20 P. M. ( given: Vuig 
Sun's Declination 20 15 North require? 
| Magnet. Azi. 115.40 South | 

Anſio. The Variation is 20d. 12m. Eaſt. 

But the Variation may be found moſt readily by an Inf 
called a Re#ifier, whoſe Deſcription is as follows: 

The Rectifier deſcribed. Plate 10. 

This Inftrument conſiſteth of two Parts, which are two Cit 
laid one upon another, and ſo faſtened together in their Cent 
that they repreſent two Compaſſes, one fixed, the other ms 
able ; each of them is divided into the 32 Points of the Cony 
and 360 Degrees, and numbred both ways, from the Na 
and from the South; ending at the Eaſt, and Weſt, in o 

rees. | X 
1 The Fixed Compaſs, repreſents the Horizon, in which 
North, and all the Points of the Compaſſes ate fixed, and | 
moveable. 

The moveable One, t1epreſents the Mariner's Compal; fe 
ed by, in which the North, and all other Points are lik 
Variation. 

In the Center of the moveable Compaſs, is faſtened MW 
Thread, long enough to reach the out-fide of the fixed Comp 
But when it's made of Wood, there is an Index inſtead there 
The Uſe is as follows. 

1. To find the Variation by the Refifier. 

Note; Thoſe Degrees numbred from the North, aud 
South towads the Eaſt, are termed the Right-hand, and 
others towards the Weſt, are called the Left-hand. 

Example 1. At Sun-riſing, ſuppoſe the true Amplitudt 5 

rom the North, and the Magnetic 73d. from the North, | 
is the Variation of the Compaſs, and whith way ? 

Place 73d. (from the North) on the Right hand in the md 
able Compais, to 57d. (from the North) on the Right-hand 
the Immoveable Compaſs; then the North Point of the . 
able Compaſs, will ſtand at 16d. on the Lefi-hand in the 
moveable Compaſs, which ſheweth the Variation of the 
paſs is 16 Degrees Wet. 

Example 2. In the Afternoon, let the true Azimuth bt do! 
grees from the North, and the Magnetic 101 deg. Whit" 
Variation of the Compaſs, and which way ? 

Place 101d. from the North; that is, 79d. from the 
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e Left hand in the moveable Compaſs, to 80 deg, from the 
h, or Left-hand in the immoveable Compaſs ; then the 
h Pojnt in the moveable Compaſs ſtands at 21 deg. on 
Nieht hand in the immoveable Compaſs, which ſhews the 
nion of the Compaſs to be 21 Degrees Eaſt. 
ways counting Amplitude at Sun-rifing, and Azimuth in 
Frenoon, to the Right hand, or towards the Eaſt; but at 
Getting, and in the Afternoon, count them to the Left-hand, 
ds the Welt. 
2. To recti the Courſe by the Rectifier. 
This Propoſition hath two Caſes. 
1. The Variation of the Compaſs, and the Courſe ſteered, 
being given ; to find the true Courſe. 
Wample 1. Suppoſe the Variation be 21 Degrees Eaft, and 
urſe Reered by the Compaſs is NE by N. I demand the 
Courſe, the Variation being allowed ? 
Place the N. Point of the moveable Compaſs to 214. from 
Noxth on the Right-hand, in the immoveable Compaſs. 
Ly the Thread or Index (which is faſtned in the Center) 
theN, E. by N. Pomt in the moveable Compaſs, keeping 
eight out; then in the immoveable Compaſs the Thread or 
x will lie on 56 Degrees, or near N. E. by E. which is 
me Courſe required. 
ample 2. The Variation 14 deg. Weſt, and the Courſe fleer'd 
Compaſs, E. S. E. I demand the Ship's true Courſe ? 
, Place the North in the moveable Compaſs, to 14 Deg. 
h in the immoveable. 
duetch out the Thread, or Index, over E. S. E. in the 
able, and it will lie on 82 Degrees in the immov eable Com- 
or E. by S. a quarter E. the true Courſe required. 
2. The Variation of the Compaſs and the true Courſe given; 
to find the Courſe by the Compaſs. | 
umple. The Variation 21 deg. Eaſt, and the true Courſe J 
Jer is N. E by E. What Courſe mult I ſteer by the Com- 
to allow the Variation? 
\ Place the North, in the moveable Compaſs to 21 Degrees 
n the immoveable Compalts. 
\ Yretch out the Thread over N. E. by E. in the immove- 
8 4022s, and then in the moveable Compaſs, it will lie on 
eres, or near NE, by N. the Courſe you muſt fteer to 
bor the Variation of the Compaſs. h 
e VO" | thought to deſcribe the Azimuth Compaſs, and how 
eve by it ; but conſidering it's an Inſtrument eaſily under- 
blut Diſcourſe may me ſpared. 
R 3 CHAP 
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CHAPTER XI. Of an Obſcrvation, ae 
or Star, what it is, bow or with what, ud 
"tis taken, and finding the Latitude thereby, 

1. AN Obſervation, is the finding either the Sun's, ot 

Meridian Altitude (at Sea) with a Quadrant, gr 

Croſs- ſtaff. 

2. Meridian Altitude, is the Height above the Horizon « 
the Sun, or Star, they being upon the Meridian of the | 
of Obſervation ; and that the Sun is, every Day at Noon 
the Stars at different Times, acccrding to the difference of 
ſeveral Right Aſcenſions from the Sun's Right Aſcenſion, 

3. A Quadrant is the Inſtrument whereby only the Sur 
titude (at Sea) is found. Bo 

4+ A Croſs-ſtaff or Fore-ſtaff, is an Inſtrument wherdy 
riners find either the Sun's, or Star's Altitude. The parti 

Deſcription of theſe Inſtruments I here omit, having d 

largely in the Mariner's Compaſs Refified ; to which N 

refer the Learner, and will not ſhew how to find the Lai 

after you have obſerved, which is called, working an Oble 
on, and that in this one Propoſition, | 

Propoſition. The Meridian Altitude of any Heavmh 0 
and it Declination given; to find the Latitude of the N 
Obſervatlon. 

In this Propoſition are two Caſes. 

Caſe 1. Where, or when the Object abſerved doth both N 

Set in 24 Hours. The Rules are theſe. 

Rule 1. The Meridian Altitude, and Declination df 
kind: that is, both North, or both South; the Difference! 
Zenith Diſtance, and the Declination, is the Lat. required 

Note, When the Declination is greater than the 
Diſtance, the Latitude is of the ſame Name; but if le, 
of. a contrary Name to the Declination. + | 

Rule 2. The Meridian Altitude, and Declination of e 
Names; that is, one North, and the other South, the & 
the Zenith Diſtance and the Declination, is the Latituc 
quired, of the ſame Name with the Declinatien. 

Note 1. By Meridian Altitude South, I mean the L 
obſerved is to the Southward of the Obſeryer ; and when N 
then to the Northward of the Obſerver. 

Note 2. By Zenith Diſtance underſtand the. Complem 
the Meridian Altitude of the Object obſerved. . 

Example 1. On the 20th of May, 1752, the Sun's Ma 
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jitude 61d. o8m. South; and his Declination 22d. oom' 
onh, What is the Latitude of the Place of Obſervation ? 

d. m. 
The Sun's Zenith Diſtance — 28 52 South 
dun's Declination — — 22 01 Norih 


The Sum (by Rule 2.) is the Lat. of the Place 50 53 North 
Example 2. On the 1ſt of 7% 1752, the Sun's Zenith Di- 
ue being 11d, 50m. North, and his Declination 21d. 57m. 
nb. What is the Latitude of the Place of Obſervation ? 


4. 0 
From the Sun's Declination — 21 57 North 
dobtract the Sun's Zenith Diſtance 11 50 North 


The Rem. (by Rule 1.) is the Lat. of the Place 10 07 North 
FEumple 3. On the 3d of June 1752, the Sun's Zenith Di- 
ce being 29d. 15m. South, and his Declination then 23d. 
m. North. What is the Lat. of the Place of Obſervation ? 

d. m. a 
To the Sun's Zenith Diſtance ro — 29 15 South 
dd his Declination —— 23, 20 North 


he Sum (by Rule 2.) is the Lat. of the Place 52 35 North 
Example 4. On the 22d ef March 1752, the Star Fome/baut 
obſerve, and his Zenith Diſtance 20d. 19m. North, this 
'sDeclination (in page 178) is 31d, om. South. What is 
Latitude of the Place of Obſervation ? 


d. m. 
o the Star's Zenith Diſtance — w— 20 17 North 
dd the Star's Declination —— 0; South 


he dum is the Latitude required ——— —— 51 20 South 
xample 5. The 3oth of March, 1752, the Foot of the Cre- 
(by ſome called the Cocł's Foot) a Star much uſed in South- 
oyages, being, obſerved, his Meridian Altitude was 48d. 
South; this Star's Declination (in page 178) is 61d. 31m, 
d. What is the Latitude of the Place of Obtervation ? 

d. m. 

om the Croſiers Declination— — 61 31 South 
btract his Zenith Diſtance —— —T —— 41 54 South 


be Rainder is the Latitude required — 19 37 South | 
2. Where, or when the Object obſerved doth neither Riſa, 


r det in 24 Hours; that is, doth not in the Diurnal Motion, 
ve below or under the Horizon. 


THC Note, 
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Note 1. In ſome parts of this Earthly World, both the! 
and Stars do not riſe or ſet, but are above the Horizon. 
upon the Meridian of the fame place twice in the Space of 
Hours; and this laſteth but for ſome part of the Year with 
Sun, but always with ſome Stars. 

Note 2 When the Sun, or Star, doth neither Riſe or & 
cometh upon the Meridian below or under the Pole; and! 
it's at the leaſt Meridian Altitude, 

Note 3. Some Stars in ſome Places come upon the Mere 
both below, and alſo above the Pole ; that is between 
Zenith and the Pole, and then it's at the greateſt Meridian | 
titude. | 

Note 4. Where a Star cometh upon the Meridian both belo 
and alſo above the Pole, it's always to the Northward, both 
its leaſt and greateſt Meridian Altitude, or elſe always 10 

Southward. 

Note 5. Again, there are ſome Stars come upon the Meridi 
to the Northward, and below the Pole; and to tne Southy 
between the Zenith and the Equinoctial; and alſo to the Sou 
ward, and below the Pole; and to the Northward between 
Zenith and the Equincctial. 

Note 6. Where the Sun cometh to the Meridian below, 0 
Star, both above and below the Pole, the Latitude of that Pl 
is of the ſame Name with the Sun or Star's Declination : Tl 
is, if the Sun or Star's Declination be North, the Latitude 
the Place is North : but South, when the Declination is Sout! 

Note 7. For thoſe Stars which never come (the Sun ne! 
doth eome) to the Meridian above the Pole, at their great 

Meridian Altitude, the former two Rules ſerveth for to find 
Latitude. 


blen 
echt 


Then to find the Latitude by the Sun under the Pole, or Stars bi 
under and above the Pole, The Rules are theſe, 


Rule 3. The object obſerved, being on the Meridian bel 
the Pole, the Sum of the Meridian Altitude, and Compleme 
of the Declination, is the Latitude required, of the ſame Nat 
with the Declination. 1 

Rule 4. The object obſerved, being on the Meridian 0 
the Pole, the Difference of the Meridian Altitude, and the Cal 
plement of the Declination is the Latitude required, of the 5 
Name with the Declination. | 


b XI. To work an Obſervation. 265 


ample 1. Auguſt 1ſt, 1752, the Sun's Meridian Altitude 
« the Pole, or under the Pole, was found to be 5d. 30m. 
is Declination 14d. 51m. North; What is the Latitude of 
"ce of Obſervation ? * 

d. m. 
he Complement of the Sun's Declination 75 og North. 
4 his Meridian Altitude below the Pole 5 30 


— — — — 


e Sum (by Rule 3.) is the Latitude — 80 39 North 
ample 2. On December the 18th, 1752, the Bull's Eye 
ran came upon the Meridian under the Pole, and his Me- 
Altitude was obſerved to be 9d. rom. this Star's Declina- 
(in Page 178) is 15d. 56m. North; What is the Latitude 
Place of Oblervation ? 

d. m. 

d the Complement of Bull's Eye Declination 74 4 North 
d his Meridian Altitude under the pole — 10 


— je Sum (by Rule 3) is the Latitude — 83 14 North 
90 ample 3. On June the 11th, 17 52, the Foot of the Croſiers 


tbſerved under the Pole, its Meridian Altitude 21d. 25m. 
kcination of this Star (in page 178) is 61d. 31m. South: 
and the Latitude of the Place of Obſervation ? 

d. m. 

the Complement of the Star's Declination 28 29 South 


1 d bis Meridian Altitude 21 25 
oute um (by Rule 3.) is the Latitude 49 54 douth 


imple 4, The 19th of February, 1752, the Northern 
Ir of the Great Bear came to the Meridian above the 
ad his Meridian Altitude was 56d. 10m. this Star's De- 
on 1s 63d, 14m. North: What is the Latitude of the Place 
 Ubſerver ? d. m. 

m the Star's Meridian Altit. above the Pole 56 10 

tact the Complement of his Declination — 26 46 North 


minder (by Rule 4.) is the Latitude 29 24 North 


* 


ter XII. A Sea- Reckoning, or Journal, what it is, 
be manner bow it” s kept, Directions to correct it, 
bn Example, and the Explanation thereof. 


k keeping a good Reckoning or Journal, is not only 
r Mariners Reputation, but (under God) the Preſerva- 
tion 


266 How 10 keep a Fournal. Ch; 


tion of a Ship, and all in it; the Ignorance thereof h 
(if not the only, I may fay) the chief Cauſe of lofing di 
Ships, and many dear Lives, and thence the impoverh 
veral Families. 

Then certainly, it ſhould be their great Concern, 1 
pert herein, who take on them the Navigating Shipe t 
Places, when ſo great a Truſt as Mens Lives and B. 
repoſed in them, that ſo, by a Knowledge of, and 2 
care ul Practice in keeping an exact Journal, they may 

bear the Name of Navigators, but thereby prove then 
fervedly worthy of the Title of Compleat Artiſis. 

And for a compleat keeping a Journal, I prefer | 
thod hereafter following; which tho? it be new, an 
few, yet I doubt not, when better known, it wil 

in Practice: Now that you may rightly underſtand what 
how to keep an Account of the Ships Way by this rey 
will thus explain it, 

I. Know that a Journal, or Sea-Reckoaing, i : 
writing down every Day (in a Book fit for that Pur 
' Courſe, Diſtance Difference of Latitude, and Dep 

Ship hath made, what Latitude and Longitude ſhe is 
alſo the Wind, Weather, with all Accidents and ( 
that happen. 8 | 

To perform which after the beſt manner, do theſe p 
Things. | 

Firſt, Provide a Folio Book of 2, 3, or 4 Quite of 

per; and let it be ruled like the Log-Bcard, (in Pape 
5 Columns, taking up about half the Breadth of each! 

The five Columns may be marked or noted at the He 

Column with Letters, thus ; 


- 


H Hours, under it are the Hours of! 
K which ſtand- Knots, run out that Day, 
F 8 Fathoms, 

C Courſes, which have been ſteered 


U (Winds, which have blown that! 


Secondly, Rule 12 Lines croſs the foreſaid 5 Col 

Jo far aſunder, that on Occaſion you may write 1W 

writing in the Spaces between thoſe Lines; then vl 

Ruling ſerve for an E2ft-India Voyage, in which 5 

_ + heaved out every Hour, and alſo for other Voyages" 
uſed every two Hours. 5 


LHovem 
2 r 


_ 2 


” 
„ 
1 
3 
- 
* 
5 
4H 
4 


Pi e next 
after page 2008 
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, In the firſt Column (marked at the upper end with 
» down the Hours of the Day ; that is for Common 
x. 2, 4, 6, 8, 10, 12, and 2, 4, 6, 8, 10, and 12: But 
0% India Voyage, 1, 2, 3, &c. to 12 at Midnight; 
2, 3, Cc. to 12 at Noon, And thus far is the Book 
gd prepared to copy off the Log- Board. 


h, Unser theſe 5 Columns let there be ruled 12 ſhort 
xs, which may take up the whole Breadth of each Page 
Bok, Theſe may be intitled as in the Journal follow. 
Diſcourſe, in Pages 274 and 275) and need not any far- 
nanation. = 

ſuch a Book, ſo ruled as here expreſs'd, each Page 


will contain two Days Sailing, with all appertaining 
to, as ſhall afterwards appear. 


Having a Journal Book thus prepared, and now on 
ating, the brit thing is to enter the Title of the Jour- 
ich may be done thus: In the Top or Head of the firſt 
the Journal-Bock, write the Title thereof in Words 
Form immediately before the Journal, in page 273. + 
ow the Book is comp leatly fit for the Uſe intended, and 
ping a Sea Reckoning, after this manner, 


at under, or after the Title, (write in the blank Space 
the 5th Column for the Wind, and the Side of the Book) 
, Month, Day and Hour, you part with fight of the 
lalſo the Circumſtances and Actions attending the fame 
e you may ſee in the two firſt Sides of the Journal: 
y reaſon of the ſmallneſs of this Book reacheth pages 
92 which are to be eſteemed but as one Page, or Side 


Day at Noon, write in the 5 Columns the ſame you 
on the Log-=Board, which contain the Ship's Courſes 
ſtances run by the Log, what Winds have blown, 
handed, and when. | 
be vacant Space of the Right-hand of theſe 5 Co- 
ſch takes up more than half the Breadth of the Book) 
Tnnſactions of that Day, as Winds, Weather, Cur» 
g of the Sea, handing of Sails, meeting or parting 
Death of Men, Variation of the Compaſs, and all 

dent and Occurrences whatſoever. 
u correct the ſeveral Courſes, by allowing for Lee- 
reats, and Variation, according to the Nature of 
them ; 
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them ; and bring them into one Courſe (by Chapter 
4. of Plane Sailing, in page 64.) by which you will F 
Ship's Diſtance, Difference of Latitude, and Departurd 
the Meridian, which being ſet down in the Columns 
thofe Titles, then (by Chapter 3. Section 3. Genenal | 
in page 58.) find the Latitude the Ship is in, and let th 
proper Column: And (by Chapter 4. Section 3. Prob 
of Mereator's Sailing, in pages 96 and 9), and by See 
of the fame Chapter in page 91.) find the Longitude the 
m, and place that in the 12th and laſt Column; and! 
fiſh the Days Work. 


For Leeward, or Leeway, the Allowances are ſuch as 
eight following Caſes. 

Firſt, The Ship being upon a Wind, allow ore p 
Linway. 

Secondly, The Wind blowing hard to cauſe one Top- a 
taken in; allow two Points for Lerway- © is 

Thirdly, When it blows ſo hard that both Top-fails a 
in, and the Sea runs high; allow then three Points for Lu 

Fourthly, The Fore-fails being furl'd, and the Ship Tri 
2 Main-ſail, and a Miſſon; allow four Points for Len 
ſhe then makes her way about four Points before the BY 
the Sea Phraſe is.) 

Fifthly, When the Ship Tries under a Main- ſail only, f 
makes her way near thrce Points before the Beam, that 
Five Points for Leeway. 

Sixthly, If the Ship Tries under a Miſſon only, her 
about two Points before the Beam; that is, allow fix Pe 
Lecway. 

Seventhly, When ſhe lies a Hull; that is, with all he 
furl'd, her way is one Point before the Beam, and thel 
Points is her Leeway. 

Eighthly, If the Wind hath blown hard at WSW. and 
the Sea run high, the Ship ſtemmeth South, and the Wu 
ing to ESE. then whilſt the Sea continues to run high, o,: 
the Ship on the Lee-Bow, and abates the Leeway. tis 2 

Note; In all thoſe eight Caſes, reſpect muſt be had 
ſmootheſs of the Water, or the Sea's running bigh, an 
the Allowances may be rectiſied with the greater Cera 
ſetting the Ship's Wake by a Compaſs, placed on each Wiſe __ 
the Ship's Quarter, which is uſually ſet there for that Pur | 

Theſe Directions, with a Conſideration of the Ships 
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ud, Streſs of Wind, and growth of the Sea, being put 
Mice, will ſo improve the young Navigator's Judgment, 
1 ſeldom fail of making good Allowance for the Ship's 


ler this manner are you to proceed every Day from 
b Noon, which is the beginning and end of the Day 
ic, the Day by which the Mariners keep their Sea- 
1 always to obſerve for the Latitude, when 
nity preſents, either by Sun or Stars; that being the 
kno to be depended on, and by which the Reckoning is 
ed or retified, which is the next thing to be treated of. 
den the Latitude by Account agrees with the Latitude 
mation, then is the Reckoning confirmed, and you are 
lept well. 

kt if they diſagree, then either the Ship hath out-run 
kckoning, or your Reckoning hath out-run the Ship: 
t is ome Error, either in the Courſe, Diſtance failed, 
i them; Now to find where the Error lies, conſider, 
there be a Current, or no, | 

[there be a Current, try it, and find which way it ſets, 
ſalt: and by that correct both Courſe and Diſtance ; 
kt makes the Reckoning Latitude to agree with the Ob- 
nude, you have then truly corrected the Reckoning. 
you, anly by ſome probable Reaſon, conjeCture there 
Ment, then give what Allowance you think meet to the 
e of Latitude, and Departure, and ſee if that will reform 
foning Latitude, that it agree with the obſerved Lati- 
o you have gueſſed well (for you muſt ever keep to the 
by Obſezvation, that being the principal thing to be re- 
but if it will not agree with the Obſerved Latitude, 
te iuppoſed that there are Miſtakes in your Conjecture, or 
*r Cauſe of this Error in the Reckoning. 

ten there's no Current, nor any Variation, or if there 
or both, and they are allowed for according to Art 
in, and yet will not agree with the Obſerved Latitude; 
en Error either in Steerage, or in the Log, and to 
Mich it ls, take this 


- ”m - General Rule, 

1 ti 
ach * die greater, the Error is in dez = * 
dul den there is an Error in the Courſe ſteered, you muſt 


* Allowance in the 10th and 11th Rules have been 
I made) 
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made) then only correct the Difference of Latitude, ang 
the Latitude by Account to agree with the Latitude b 
vation, and the Work is done. 1 
13. But when the Error lieth in the Log, the Dig 
faulty, and this is that which moſt uſually makes the U 
between the Obſerved Latitude, and the Latitude by t 
count. And herein are two Caſes. ; 


Caſe 1. In North Latitude, failing towards the North; 
South Latitude, ſailing towards ihe South, 


If the Obſerved Latitude be the greater, then hath ! 
out- run the Reckoning; but if it be the leſs, the Re 
hath out-run the Ship. 


Cafe 2. In North Latitude, failing toward; the South 
South Latitude, ſailing towards the North, 


If the obſerved Latitude be greater, then hath the R 
out-run the Ship ; but if it be the leſs, the Ship hath out 
Reckoning. 

14. When the Ship hath out-run the Reckoning, thi 
Reckoning too little, and the Difference between the 
Latitude and Reckoning Latitude, muſt be added to th 
or South Column in the Reckoning; and ſo doing, it's d 

15. But when the Reckoning bath out- run the Ship 
the Reckoning too great, and the Difference between 
ferved Latitude and Reckoning Latitude, mult be 1ubtra 
the North or South Columns in the Reckoning; and! 
it's corrected. 

16. To correct the Departure (the Eaſt, or Welt 
in the Reckoning) when the Error is in the Diſtance, 
Add up the N. S. E. and Weſt Columns from the beg 
it be the firſt Error; otherwiſe trom the laſt Error, or 
laſt Obſervation to the Day of the preſent Error; inorc 
the Difference of Latitude and Departure ; as was ſhe ng c 
ding up the Columns in a Fraverſe. nner 

And then the Proportion to find the Error, or Coſi 
the Departure, is this; 

As the Difference of Latitude, is to the Departure; 

So is the Correction in Latitude, to the Correction in 
Note; Correction in Latitude, is the Difference be, 

Obſerved Latitude, and Reckoning Latitude. 

The Correction in Departure muſt be added to, e ma 
ed from the Eaſt or Welt Column in the Reckonint 


4 
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de 14th, or 1 5th Rule aforcſaid; and ſo the Depar- 
de corrected. | 

To correct the Longitude do thus; Find (by the Table 
Ine Parts) the Mendicnal Difference of Latitude, be- 
> obſerved Latitude, and the Reckoning Latitude, and 
Proportion is this: 


Conection in Latitude, is to the Correction in De- 


ie Meridional Difference of Latitude, to the Correction 
jude. 

xcordirg to the new Way of Computation of Lon- 
abe Mariner's Compaſs Rectiſied, if the Longitude, 
(onection de both Eaſt, or both Weſt, add; but one 
ihe other Welt, ſubtract, and the Longitude is Cor- 


mig gone over the Rules, and Directions about 
ud correcting a Sea-Reckoning, or Jouinal; I will 
n Example of a Journal, of and intended Voyage from 
ri towards Barbadoes, that the foregoing Rules may be 
x underſtood. 
ito! this following Journal be but an Example of ſeven 
rug ſo de:zgned that this Book might not ſwell too 
tmay be of ſufficient Intelligence to a diligent, Rea- 
te right underſtanding this Method of Keeping, and 
(ga Sea. Journal; eſpecially if the following Explana- 
elderately compared with the preceding Directions; 
by as informing, as if the whole Series of the Voyage 
Inſerted, which would have both auzmented the 
lin Price, but not anſwerable to the Underſtanding 


} treated about Keeping and Correcting a Journal, 
(00! well be done till the Errors in the Log- Line and 
lte-Glaſe, are rectified; I think it neceſſary here to 
ling cf both. a 
ner of keeping a Reckoning or Sea-J-ournal (by 
Navigators) is by the Log- Line, and Half-Mioute 
dent not Care then be taken that they be true, elſe a 
þ kept by them muſt be falie ? 
lath been an ancient Cuſtom, and fill is tos much 
teaſure 7 Fathom, or 42 Feet, between Knot and 
de Log-line, which is grour ded en this Conjecture, 
make a Pace, 1000 (ſuch) Paces a Mile, and 60 
b Make a Degrees; that is, a Degree contains $0008 
| Fee, 


272 Hou to keep a Journal, Chap, 


Feet, and a Mile (or Minute) 5000 Feet; and becauſe , 
Minute of Time is the 120th part of an Hour, and the! 
part of (a Mile) 5000 Feet, is almoſt 42 Feet, the 
commonly put between each Knot on the Log. Line. 

But this Erroneous Computation hath been ſufficiently 
dicted by Mr. Oughtred, Mr. Norwood, and others, 

Mr. Oughtred, in his Circles of Proportion, in page! 52 
allow 66 = Statute Miles to a Degree on the Earth, each 
being 5280 Feet, ſo that in a Degree there are 339. 800 

And Mr. Richard Norwood in his Seaman's Praiice, jg 
doth prove a Degree on the Earth, to contain 367200 J 
Feet: but at length conſents to allow 260006 Feet to 20 
and fo 6000 Feet the both part, to be one Minute, com 
calleda Mile; ſo that 60600 Feet ſhould be the Numbe 
whence the Knots on the Log-Line ought to be deduced. 

Therefore, if 6000 (the Feet in a Mile or Minute) be. 
dy 120 (the Half Minutes in one Hour) the Quotient s 50 
for the Diftance of each Knot, on the Log; line, and 25 
half a Knot. : 

Now 5 being the one Tenth of 50, let each Fathom 
Log-Line contain 5 Feet; and then 5 of theſe Fathomsn 
Half Knot, and 10 of them one Knot. | 
And according to theſe Meaſures, let every Man that 
keep a true Reckoning, and give a good Account of his 
be perſuaded to mark his Log-Line, and not let \ 
prevail above Reaſon. 

'Then it follows, That if a Ship runneth out one 
Knots in half a Minute, ſhe runneth one Mile or Minut 
both part of a Degree) in an Hour; if 2 Knots, then 2 
if 3 Knots and 4 Fathoms, then Miles 3.4; that is, 3 
and 4 Tenths of a Mile in an Hour, and ſo for any other. 
by ſuch a Log-line is the following Reckoning kept. 

The like Regard muſt be had, that the Half Minute 0 
of a juſt Length, otherwiſe no true Account of the Sip 
can be kept: Now for that, take an approv'd Experimen 
tioned by Mr. Phillips, in his Advancement of N 
Second Part, Page q. as follows. Ba 

An eaſy and exaf? Way to meaſure an Half-Minute Gl 

Let a Plummet of any form or weight, be faſtened 10 
of a Thread, or Silk-ſtring, that is 38 & Inches Jong, ant 
other end is a Loop or Nooſe, to havg it on a {mall M 
faſtened in any Place, fo that the Plummet may ſwing ie 

Then the Loop of the String being hung on the 
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TE Inches from the Center of Gravity to the Center of 
in; that is 38 4 Inches from the end of the Loop, to the 
b of the Plummet; and the Plummet cauſed to ſwing ; 
if thoſe Swings ſhall be a true Second of Time, and 30 of 
the juſt Length of an Half-Minute-Glaſs. 

ys counting the Swings both forward from, and back- 
tothe Perpendlicular, ſuppoſed to fall from the Pin where- 
þ String doth hang: For half a Second of Time is meaſured 
time the Plummet paſſeth from the Perpendicular, to its 
Swing either way. 

; when the Ship hath any conſiderable Motion, make the 
x7 Inches ſhorter, and there make a Knot to hold it by, 
m your Finger and Thumb; then by the Motion of the 
| cauſe the Plummet to aſcend to an Angle of about 60 
ks, from the foreſaid Perpendicylar each way ; then 
Wing ſhall be equal to thoſe before mentioned; So that 
bs Experiment you may meaſure a true Half Minute of 
without a Glaſs, and by it examine the Truth of any 


Journal of a VOYAGE 
(By God's Permiſſion) in the 


nge , LON DON. A. B. Commander, 
FROM THE 


T] T 1 Latitude 50d. oom. North, 
3 eee 5d. 24m. Weſt, 
her, 4 TO THE 8 
PW atitude 12d. 58m. North. 
e | aer in Longitude 58d. Som. Welt, 1 
Difference of T ,ongitude 53d. 26m. Weſt, 1. 


Courſe from the Lizard, S. 50d. oim. Worm u 
r Diſtance in that Rumb, 3458 Minutes. 


Kept by C. D. Chief Mate. 


Pq " * 2 * A is... _— 4 ach — 


9 


Began pes _< 13th, 1752. 
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Chap, 
| | 
| H K of 5 Feet C Wind and Weather, 
| 33 — — — . — | | 
TOTS WbyN|NNE. 
2 „— „eee N TY n 
. 1 WSW | N. Scilly N by W. 7 lea 
3— 1 —— rr. vn . aa 
S 65 5 6 NN E. 
85 5 
e ha — 000 
i2| 6 5 [WSW | North | 
— — —-—¼— — — — 1 
2 6 1 ä N by E. 
> — —1— PCN - 
8 | 4 6 I 
— 1 —1— QC 
106 — f WSW 
— — — —— — — 5 
| | T5 1. | | ENE. 


ſum'd up 69.8 —— 


—— — 


Which doubled, is Min- 


8 N DO I Month and Diſtance Diff. of Lat. m 
348 N 7 Courje | ſailed in — 
I” 15 Minutes. N. | 0 
13 0 Jan. 1752. ] South 18 — 
— — — eee | 
141 WSW 
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The 12th of January, 1752. At Noon, we ſaw the 
Point bear North about 18 Minutes or Miles 
e of us: We had variable Winds, freſh Gales, 


ay rainy Weather, as per Columns. 


(ompany with the Succeſs, Capt, E. F. Commander, 
for the Ea/t-Tndies. 


14th, our Courſe and Diſtance made good this 
[| make W. S. W. 137 Minutes, with Latitude, 


mal Diſtance, and Longitude, as per Columns 
death. 


| d. m. d. m. 

ko Diſtance — O Magnet. Amplitude 44. 54 ES. 
n | © True Amplitude 30.39 E8. 
10/1 1 Variation —— 14.15 W. 


n Ain. Latitude ly Meridional | Longitude by | 
Ac connt in Diſtance in Account in 
W | deg. and min. i deg. and min. | deg. and min. 


1 — — 


127.5 48.51 North 02.07 W, 08.37 W. 


S 2 Afternoon 


| Diſtance 


Diff. of Lats iN 


failed in.— 


Minutes. 
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1 
H r 5 . C Wind and Weather, 
IE Q S .W N. E. Rain and Sun 
4% — 8W | 
1 — 
S 6] 5 8 Rain and Sumo 
8 | 7 1 [SW by W NE by E. 
10 7 —— cr e 
, 1 NE by N. 
| . 7 — NE. Lightning 
——— 
4 416 8 PW by WINE by E. 
| - + py mi —U—ä——— — — 
„ 2 | WSW|[NE. 
fm {em eres | — — . — roemmcconns 
= 800 — EN E. Ha 
10 6 2 | g Oy 
12 1 6 6 . 
Sum is 79 —— 8 Which doubled, is Min.! 
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The 15th of January 1752, hard Gales of variable 
l with ſome Snow, Hail and Rain, 


ir Top-fails Reef'd, and ſo have been ever ſince 
ww the Lizard. A great ſwelling Sea following us, 
ktting towards the S S_ W. 


ur Courſe and Diſtance I judge to be S. W. by W. 
Weſt, 158 Minutes, with Latitude, Meridional Di- 
and Longitude, as in the Columns underneath, 


d. m. d. m. 
Lith Diſtancdte ] © Mag. Ampl. 
Dina in © True Ampi. —— 


by Obſervation Variation — — „ 
f in Min. Latitude by | Meridional | Longitude by | Mi 
— Account in | Diſtance in Account in 4 


W. | deg. and min. | deg. and min. | deg. and min. 


139.8 | 47.37 N. 04.27 W. | 12,10 W. 


» — 


34 Afternoon | 
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N | 
IK | of 5 Feet] C Wind and Weathe,, Wl a 
2] 6 3 SW by WIE. Hail and Rain. 'h 
r 
A * anae or * 
87 7 1 Sail e 
5 — -a. 
8 7 6 RE 1 
— 226; WaDa 2 Anu 
100 8 2 
I2] & — = 
— 5 — ceumme Nur ( 
| 2] 8] — ers 
1 — — gituc 
— 480 — 
| 2. —— —— ͤ— — 
—9.— 
* | Handed Main Ty. Wi 
| » he 4 Sail Decl. 
vw — — — . —U—4ẽ — 
& he 7 50 
121 6 3 
ſum'd up 90 — 4 Which doubled is Min. 18 
Wrt, in 
= 5 | = T 
| Diſtance \ Diff. Lat. in 
F S O 8 . ogs Courſe | ſailed in} ———-- = 
* f Minutes | N. 
— — — — — — 6 I. 
16 | Jan. 1752.] SW. „ l ( 
— 1—ñůñů— —-— — — — BY 
| Correction by Obſervation 1 I 
| Corrected — (7 
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1 


The 16th of January, 1752. was bad Weather, 
r hard Gales, thick Air, with ſome Hail and Rain, 


| oreat Sea after us, ſetting towards the SS W. for 
three Days paſt. 


; Obſcrvation the Ship hath out-run the Reckoning 
\ſnutes South, which is attributed to the SS W. 


ur Courſe and Diſtance corrected, is SW by S. 
s W. 205 Minutes, with Meridional Diſtance, and 
tude, as underneath. 


d. m. d.m, 
ub Diſcance 93-40 8. © Mag. Ampl. 13.00 WS. 
Dination 18.33 S. | © True Ampl. 27.10 WS, 


0 Objerv. 4.5.07 N. Variation -— 14.10 W. 


ji, m Min. Latitnde by Meridional | Longitude by 
—— Account in | Diſtance in Account in 
W. | deg. and min. | deg. and min. | deg. and min. 


——— — _—_——q 


— — me_—_—, } 


129.4-| 45.31 N. | 06.36 W. | 15.18 W. 


— — —— 


09.9 | 00.24 8. { 00.10 W. 00.14. W. 
139.3 | 45.07 N. 06,46 W. 15.32 W, 


S 4 Afternoon 


— — — 1 — 


280 Journal from England Chay. WM x! 
ET} wc 
| 1 5 Feet ind and Weather 

>|25 7 SWhysS|NE 1 
r 
8 [4 7] 12 et Main Top- oy Ra 
18 | a 4 5 6 

6 6 I N E by N ſo 
8. 5 6 
1 N 
a! 5 2 ON E. bout 
es {z| 8W. [NE ”\ 

>|2's 5 N i 

S A — —— — — 

2 NW by N. 

| = q 9 3 Set Fore-Top Sail. 

. "TURNS © ; 00 
02. 6 6 I 400, 
— c_— kk... <— ů — — Latit 

81 6 2 N. de. 
10] 6 — {$Wbs:w NNE. 
I2 6 _—_ — 
4 5 | | 5 
ſſum q up 6g — 4 Which doubled is Min. 138.8 Tei 
ing 
5 + 3 | Diftance | Diff. Lat. in in 

SS 1 rd. Ef. | feed i — —— 

8 Fl Minutes, | N. | d. A 

20 | © Jan. I7 . 138 | * 9 

3 | 
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XII. 


The 17th of January, 1752, cloſe Weather, with 
Rain, freſh Gales, and variable; with a great 


dom the NN E. 


out $ this Morning we ſaw a Sail on our Larboard 
ter, {6 far off that we could but juſt diſcern her. 


r Courſe and Diiſtance mace good this 24 Hours, 
0d. 57m. W. or SW. by S. half W. 138 Minutes, 
lattuce, Meridional Diſtance, and Longitude, as 


under, 


19 d. m. d. m. 
IT" Diſtance — I O Magnet. Amplitude 39. 0E. S. 
ination © True Amplitude — 25. 39.8. 
500. nn Variation — 13. 30 W. : 
I Lenne, iy T Aide | Longitude by _ 
— Account in Diftance in Account in 548 
W. deg. and min. | deg. and min. | deg. and min. 4 
RE —„— commas _ — — — ig 
* 
0 90.4 | 43-23 North | 08.16 Weſt | 17.37 Weft i 


Afternoon 


Journal from England 


Chap 


UOOUJa2JY 
+ | 


=_ 


up A 


: 
* — 0 
— 


12 4 8 


Wind and Weather. 
— — — 2 


NN E. 


„ani 62 
| 


| 


hich doubled is Min. 


Tear. 


Jan. 1752. 


| onth and 


Difrance \Diff. of Lat. in 
Sailed in 11 — 


Minutes. N. 


124 


_y 


X 


Tt 
| wit 
i Sea 


bout 
(-Bo 
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| The 18th of January 1732, clear Weather, inter- 
with ſmall Showers of Rain, freſh Gales, and a 
sea from the NNE, 


out 6 this Morning we ſaw two Sails on our Lar- 
(Bow, which we judged were Turks Men of War, 
dafed us till Sun-ſct, and could not get upon us; 
they lay by, fo we loſt ſight of them. 


r Courſe is SS W. 124 Minutes, with Latitude, 
wonal Diſtance, and Longitude, as per Columns 
Under, 


3 d. m. d. m. 
ab Diſtance | © Magnet. Amplitude 

Ulration ——— | © True Amplitude 
9 Obſervation. — Variation x 


— — ——— 


— —— 


L by N Arie! 7 Longitude by | 
— *—— Account in Diftance in Account in 
| W. | deg. and min. | deg. and min. | deg. and min. 
3 — U— — n — — — 
47-4 41.28 North | 09.03 Weſt | 18.41 Weſt | 


Afternoon 
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. F ä a 
* of 5 Feet C Wind and Weather me 
2 -B 3 South | N. 1 
. — — — __ 
E Split Main Top -ſaj 
> +| 4 0 Brought ae 75 EO 
1—— OO ONE — 
6 5 — 3 [8 
AR: 2 | NNE. Neck 
— | — — — Il an: 
| = 5 6 
— po 
IS} 5 
— — SPE 
31 2 
| 4 a . Col 
8 44 0nal 
2 | — [— 
2 65 
10 6 
r  D 
Ll ff!!! ²˙ —*© 
md up 64—— 7 —— Which doubled is Min. 1 00 
"OY Diftance Biff. of Lat. i We 
888 Jſauhgud and Courſe 217 in e W 
— "| Minutes. | N. 
— _ 3 — con—_— 1 
19 | © Lan. 1752. | South 129.4 
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. 
The icth of January 1732. Freſh Gals, un- 4 
Weather, and a NNE. Sea alter us. ö 4 
| 1 
ö i 1. 
4 ] „ * * 10 j 
{rlay, about Three in the Afternoon, in letting "MY 
& out of the Main Top-Sail, it ſplit, which we 1 
d brought another Too immediately. 4 
h 
} 
fl 
4 
Courſe is South 129 Minutes, with Latitude, bye! 
mal Diſtance, and Longitude, as here under. N 
Wl 
1 
| d. m. d. m. 11 
Diſtance O Magnet. Amplitude 1 
- ation O True Amplitude ö 
Ubſervation — Variation —— m— xʒ; — J 
1 
I 
5 
P 
7 n Hin. Latitude by Meridional | Longitude by 1 
— Acconnt in Diſtance in Account in ay 
W | deg. and min. | deg. and min. deg. and min. "18 
— — —  .— — — 8 
1 
39.19 N. 09.03 W. 18.41 W. | | 
| 


— — — 
« 


Afternoon 


—ñʒñĩͤ ͤ Eà—ſç 
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. ©” RE EXE 


bo. | 
| H * of 5 Feet KW Wind and Weather ſhe 
. — —— — — —— 0. 
2 2 6 61k NNE 
5 ——— 
814 © 3 
© —— — — — — 
. 1 
——— Ss — | — Da 
8 | 9 ly A 
284874 Cilff oe aA 1 1. 
| 10 © 5 . 1 Fe Iutes 
12 « 2 NE by N. N 
1 mens —B — 
> 2 6 3 ENE. * 
8 — —— —ů— 8 | 
2 4 6 I $2 0 N by E. and N by W. uin 
1 be 
S. | | N by E. and ENE. 
2 6 5 — ? 
| K 
8' 5 5 wb 
go — — —ͤ—ĩ—̃— ſ —— 3 
| 0-5 8 NE by N. inat; 
* 1 
112 | 7 SOR. 0/ 
Sum'd is 71 —— 6 Which doubled is Min. 143.2 Te 
1 1; 
: 7 Diſtance | Diff. Lat. in W-— 
J Q O J A 0" and Courſe. ſailed in — — - \/ 
* * * 8 Minutes. N, 2 2 
— —— — — — 3 
| 20 | (] Jan. 1752 | S. 14.3 14 Y 
Correct by Obſervation * 
| ——— — 1* 14 
g = Corrected «eo 
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ſhe 20th of January 1752. Freſh Gales with 
powers of Rain, a great Sea from the NNE, 


the 16th Inſtant (the laſt Day of Obſervation) 
; Day, I find we are more ſoutherly 34 minutes 
Account; and with reſpect to the Sea) more 
14 Minutes in Meridian Diſtance, which makes 
utes in Longitude, 


Courſe and Diſtance corrected by a good Obſerva- 
104d, 35m. W. or S. half W. 176.5 Minutes, 
tude, Meridional Diſtance, and Longitude, as 


wet; 


d. m. 
O Mag. Ampl. 08.59 WS. 
© True Ampl. 22.19 WS, 


d. m, 
ub Diſtance 53.51 S. 
ion —. 1 7.298. 


U Oerv. 36.22 N, | Variation 13.20 W. 
n Min. | Latitude by | Meridional | Longitude by | 
Account in | Diſtance in Account in 
W-] deg. and min.] deg. and min.] deg. and min. 
—ꝓ—ͤ 1—— — 
36. 56 N. | 09.03 W. | 18.41 W. 
9 — 1 wo — 
i41| 00.34 8. | 00.14 W. 00.17 W. 
rl 36.22N. | og.17 W. 18.58 W. 
1 The 
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The Explanation of the preceding Journal 


N this Journal in the upper Part repreſenting the 7, 
there are five Columns, and in the lower part there 4: 
Columns; all which have been deſcribed in the Directions! 
ately before the Journal (in page 266.) The Buſineſs noy ; 
lain the Manner of proceeding in this Journal, and thy 
he firſt Page of the Journal (in Page 274 ) contains 


Board for the firſt Day after our departing the Lizard, I el 
(the 13th of January, 1752, at Noon, the Lizard bore V 
nutes Diſtance, c. as in the Journal (Page 275) you may n 
Sunday ©] But becauſe the Week Day is expreſſed b, A 
Monday ( Jrafter, which may not be underitood by «i, 
Tweſdzxy (tho it's convenient fo to write them) you ͤ 
Wedneſday\ the Week-Days with their Characters. oy 
Thurſdgj || And becauſe the Lizard did bear North 13 le 
Friday Q |Diſtance, therefore make the Courſe South oi 
Saturday | h'\1Sm. in the Column, under Diftance, Oc they ( 
ference ot Latitude is 18m. which accordingly piace in the Me 
lumn, and ſubtract it from the Lizard Lat. 50d. oom. the R þ by 
49d. 42m. is the Lat. the Ship is in, at parting ſight of [and in 5; 
accordingly is placed in the Column, under Lat. by Ace or 
And in the laſt Column becauſe the Courſe is South, place ile! 
rude of the Lizard 5d. 24m. Weſt, and all that Day's Wok inn 
Then from the 13th Day at Noon, to the 14th Day at N 
have the Courſes and Diſtances for every two Hours, with t 
and Weather, as they are taken from the Log Board; az La. 
Circumſtances attending, are there expreſſed; for the P. 
whereof, I refer ro the * it ſelf, in page 274. Th Merid 
Courſes and Diſtances of this Day, may be reduced to three n.? 
Thus, 7 he Work of ( the 15th of January, 17 52, being the dich 
Sailing, in the preceding Journal, page 27 4. tte. $| 
H. KF. H. Ke 
At AW SW. 5.0 At 2 Wby N. 4 
6 The ſame 5.6 That is WN . «., 
$ The ſame 5.5 At 10 SW by Wago 
12 The ſame 6.5 op S The fing d 
2 The ſame 6. Sum'd up is Nees a 
4 The ſame 6.1 That is, S W by WI e 


6 The ſame 6.3 | Courſe Dif. N. S. f 

10 The ſame 6.0 WS W 10002 40, 1 

12 The ſame 60 | WbyN 10.42. Wark 

Sum'dup is 53.1 | SW by W | 23.0 128 he 

That is WS W win. 106.2 Liane 139.6 77 5 
2.1 


Difference of Latitude 51.4 
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I. Lat. ++ Dep.:: Radius ++ T. Courſe. | 
16175 m. 12778 :: T. 45d. ++ T. 68d. ozm. Su N. 
en, As Sine Courſe -+ Depart. : : Radius -+ Diftance. 
As S. 68d, 03m. ++ m. 127.5. :: S. god. ++ m. 137.4. 
that the _—_ made good, is S. 68d. 03m. Weſterly, or 
. neareſt, and the Dittance 137 Min. 4 Tenths ; which 
in their proper Columns, as may be feen in the firſt Day 
| Journal, at the Foot thereof in Page 274. 
Ne Difference of Latitude m. 51 54 (or neareſt 51 Minutes) 
ySoutherly, ſubtract from 49d. 42m. the Latitude at part- 
pit of Land, the Remainder 48d. 51m. place under Lati- 
Account, for the Latitude the Ship is now in. 3 
as, the Departure 127.5 Minutes being reduced into De- 
| make” 2d. 7m. Weſterly, which place in the Column 
Meridian Diſtance, &c. in Page 275. 
th, To find the Longſtucſe the Shig is now in, you have 
tudes 49d. 42m. and 48d. 51m. the preſent Latitude, 
e Latitude of the before, with the Departure min. 
590 which find the Difference of Longitidè · as directed in 
n 5. of Mercator's Sailing, in Pages 96 and 97, where 
wortion is, e 
the Difference of Latitude, is to the Depꝝrture; S is the 
lonal Difference of Latitude; to tho Difference of Longitude. 
d. m. | Min-: ** ork 
| 49-42 3447 found in the Table 
far } 49.5 $ Merid. Pars 3580 bf Meridional Parts. 
ledignal Difference of Latitude 7 Then fay, ,-/ 
% m. 127 5 : : m. 78 + 193. 5m. or 3d. 12m. Weſ- 
mich being added to the Longitude of the Dhy. before: 5d. 
be dum 8d. 3ym. Weſt is the. preſent Longitude, which 
- laſt Column of the Journal: Then that Day's Work 


. 


n, from the 14th Pay at Noon, to the 15th Day at Naon 
two next Pages of the Journal) the Courſes and Diſtances. 
7 two, Hours, the Wind and Weather, with other Cir- 
& attending, taken from the Lag- Heard, ae ſet down 31 
harticulars, fee the Journal iin Pages 276 and 277 ᷑ 


„ 


the ſeveral Courſes and Diſtances of this Daꝝ are redu- 


10 8 G 
tot of Y the 15th of: January, 1752 the fecond s Day's. 
iv lhe preceding Journal, in Pages 270 and'24 . 24 

| Nr 
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H. K.-P. H. : = 4 . 
Fi, : WSW. 6 Secondly, 4 ——— SW, 5. 
10 The ſam ) 6 — The ſame 5.8. 


I2 — 97.1 | Summed up, is —— 11 
8 ———— ** That is S W. 236 
" ; Thirdly, 8 SW by W. | 7.1 
| 8. 4 The fame 1 568 
- 6:2 | Summed up, is 


= SES | 13. 
Y2 . That is SW. by W. 54 


Summed v „ 18 54.1 
That 1s SW.1c 2 


So that the Courſes of this Day are theſe. WSW. m. 
SW. m. 23.6, and SW. by W. m. 27.8, and by Chapter z. St 
of Plane Sailing, in Pages 64 and 65, may be reduced int 


Courſe as follows. 
Cour ſes. = C.:\-E. | 


"W.SW.” | 108. 41.5 100.0 


1 r6.7 16.7 N 

N. y NV. 27.8 15.4 231 | * 

{_Diflance. | 1 59.6 Lat. 73.6| Dep. | 1398} DA 

As Diff Lat. Dep.:: Radius + T. Courſe. 2 

As m. 73.6 0208 ; T. 45d.” T. 62d 15m. South We, 

or SW. by W 1187 
As 8. Courſe 


As 61d. 15m.++ m. 139.8: : S. god. 157 r Minutes. 
The Difference titude m. 73.6 S. and the Depart. m. 
Weſt, make the Courſe 8 62d, 15m. W. or S. W. by W. 2! 
the Diſtance 158 Min. neareſt; which place in their reſpedtin 
lumns in the Journal for the Day propoſed, in pages 276 and 
Then the Difference of Latitude m. 53. 6 or id. iam 
ſubtracted from the Latitude tte Day before, 48d. 51m. t 
mainder qd. 37m- place under Latitude by Account, i 
Latitude the Ship is now in, as in page 275. - 
And the Departure m. 75 near 140 Minutes, being eq 
24. 20m. is added to (becauſe it's Weſt, had it been Eaſt it 
| have been ſubtracted) from 2d m. the Meridian Diftanc 
Day before, and it makes 4d. 27m. Weſt, for the Ships who 
ridian Diſtance from the Lizard, which place under its} 
Title, in Page 25). a b 
: Lf To find the Longitude the Ship is now in, you ha 
Latitude 48d. 51m. and 479. 37m. the preſent Latitude, a 
Latitude of the Day before, with the Departure m 139.8, by 
you may find the Difference of Longitude in this manner 


u. The Wr. 1 


d. m. 


de 48.51 © Mer. Pram 5339 fo found in the Table of 


47-37 3257 Meridional Parts. 
he Merid. Differ, of Latitude 112, And then ſay, 


km. 73.6 139 8 1 112m. . m. 212 745 or 3d. in. Weſter] 
a being added to the Longitude of the Day betore, YT 4 
zm 124. 10m. HS is the preſent Larginide, which face 
te laſt Column of the Joutial, in page 277 ; and the ſecond 
Work is finiſhed. 


lan, In the two next pages of the Journal, are the Courſes, 


ces, Winds, ec. 4 oo the Log bir rom the 1 5th 
hun, to the 16ch, which are wrought as follows. 215 y 
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int of x the 16th of January, 1752, the third Days Sailing 
in tte piece dia Journal- 


dre | Dit. | N. 8 E. | 


LW by I. 12.6 
J. 168.2 


— — — 
10.5 
118.9 | 


— — — 


——ñ 


Difance | 180.8 DLs, 1299 Dep, | 


as e Radius. T. Courſe. 


m. 129.4 : JT. 45d. T. 3 fd. m South Welker! 
5 's the *hips Courſe ; a 4 


rſz + De Were: 1 ius. Diſtance. 
l. 47 129.1 8. 90d. 180.5 Minutes. 
ue Work above it's SEX wa that the Dillerence of Latitude 
1259 South, the Departure m. 129.4 Weſt, which makes the 
3 45d. 49m. W. or SW. and the Diſtance 181 Minutes 
kr, which place in the reſpective Columns, in the Journal 
10 6 of Janua;'y, in pages 278 and 259. 
the Difſerene of Latitude m. 125.9 or near 126 Minutes, 
b:d. 6m. South, ſubtracted from the Latitude of the Day 
19d. 57m. Remainder is the Latitude by Account, the Ship 
W 31m N. which place in the icth Co — 4 in page 105 
Departure 129 min. or 2d gm. Weſt, being added to 
M.the Meridian Diſtance of the Day before, makes 6d. 36m. 
1 whole Meridian Diſtance b Anouk rey ron the Lia ard, 
ae in the 11th Column of Journal, in page 279. 
lun having both Latit- 3d 37m. and 4 d. * with the 
ure m. 129.4 ; by them find the Diff. of Long. thus, 


476. m. 3257 fouud 1 in 
Lat, 15 4 — © Merid. Parts 4 q N * do Fa 


Farts. 
Meridionsl Differerce of Latitude 183 Min. 
T 2 As 


i | 
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s m. 125.9 -* m. 129.4: : 183m. . 188. 1m. or 3d. 8m. 
18 a Pitter of Longitude, and being added to Fo Tho 7 
of the Day before _ rom. the Sum 15d. 18m. is the 1, 
tude (by Leda he Ship is now in; which place in the 
Column of the Jourhal, in Page 279; and this Days Wal! 
to the Account, or Dead Reckoning) is finiſhed, 
But on the Gig Tbth of January at Noon, by a g00d ON 
vation of the Sun, I find the Latitude 45d. 7m. North, wh 
by the Joarnal, che Latitude is 45d. 31m. North, their 1 
rence is 24m. South, that is, the Ship by Obſervation 
Minutes more Southerly than by the Reckoning. . 
Wherefore to correct the Latitude, place 24m. in the Wl 
Column, and add it to the Difference of Latitude m. 125 
makes min. 149.9 for the corrected Difference of Latitude; 
ſubtract it from 45d. 31m. (the Latitude by Account) to M 
it agree with the-Obſervation, as you ſee is done in the [oli 
for the ſaid 16th Day, in Pages 278 and 279. 
Then to correct the Departure, conſider according tot 
Rule in the Directions for keeping a Journai, preceding 
age 269, whether there be a Current or no, and conſuli eil 
Avritzen Journal, T find, © A great Sea after us, ſetting . 
« the SSW. for theſe three Days paſt ; which I take to 
Cauſe of this Error '6f 24m. in the Reckoning Latitude. ice, 
therefore (by Problem 2. of Plane Sailing in page 61,) fd wr 
Departure a SSW. Courſe, with Difference of Latitude WW: 
will make, which is thus, 
As 8. 6 Points ++ 24m. : : S. 2 Peints ++ m. g. g the Com Naa 
in the Departure, which place in the Weft Column, and by,: 
to the Departure m. 129.4, it makes 139-3, for the co 
Departure; Alſo add it to 6d. 36m. (the Meridian Diſt Ahne 
Account) it makes 6d. 46m. the corrected Meridian Di te 


as you ſee in the 11th Column of the Journal in page 279. Wi v1; 

to carrect the Longitude by the 17th Rule for keeping a C 

in pages 270 and 271) is thus | lad int 
| d. m min. Which 


Ji be C Account 45-31 „e, pars 3074 (found in 
Lat. by 9565 45-07 Mer. Parts 3040.8 Merid. 


Correction in Latit. — 27 Mer. Diff. Tat. 34. Then, 
As 24 min. m. 9.9: : 34 Min. -- 14 Min. the Forre lr D 
Longitude Weſt ; which being placed in the lat Co 
and added (for that by the Second Caſe of the 13th Rul 
ecding the Journal, in Page 270, the Ship hath out- 
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ring) to 15 deg. 19 min. the Longitude over it, the Sum 
zm write underneath, which is the Corrected Longitude 
pHhip is in. 
| 1 To find the Courſe and Diſtance agreeable to the 
eon by Obſervation, you have the Corrected Difference 
ade and Departure; which according to Problem 6. of 
Wh Sang, in page 63, is thus: | 
k the Corrected Difference of Latitude, is to the Corrected 
re; So is Radius, to the Tangent of the Courſe Cor- 
1 ed, That is; a a £ 
n. 149.7 m. 139.3: : T. 45d.++ T. 42d. 54m. South 
WE, or SW y 4 S. three quarters W. is the corrected Courſe. 
k$ Courſe ++ Departure : : Radius ++ Diſtance. 
k$. 42d. 54m. -+ m. 139.3: : S. god. ++ 204.6m. corrected Diſt. 
WT that the Courſe and Diſtance corrected by Obſervation is 
ys. three quarters W. 205 Minutes nearly, which write 
i fournal for the ſaid Day, in page 279. Then the whole is 
ſhed, and the Reckoning ſet to Rights for that time. 
Ind now, having largely ſhewed the manner of theſe three 
Wor oaling, how they are wrought, and placed in their proper 
umns in the Journal, with an Example of a Correction by 
al Obſervation ; I leave the reſt to the diligent Learner's 
ice, for they are done after the ſame manner: And the 2oth 
fauary you'll meet with another Correction for your Trial, 
ch you may perform, if you ſtudiouſly compare this one 
unple with the preceding Rules an] Directions, and with fre- 
at Practice theſe will ſufficiently enlighten the Way, the Man- 
tow, and the Means whereby, to keep a Sea Journal (in this 
ud commodious new Method) with greater certainty than 
Diitherto been Taught. | 
lu to invite all to keep their Sea Journals after this New Me- 
 wiich I dare preſume will nearly quadrate with the Forms 
iced by the Ingenious ; I have cauſed Paper Books to be ru- 
jad intitled (in all reſpects) like to the Journal foregoing. 
Fhich you may be furniſhed with at Reaſonable Rates, by 
and ; Mount and T, Page, at Poſtorn Row on Toꝛwer-Hiill. 


fr follws ſeveral TABLES uſeſul in Navigation, with 
Deſcriptions and Uſes briefly and fully explained, 


4 Table of the Difference of Latitude and Departure from 
the Meridian. 
1 3 | H.A 
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II. A Table of Meridional Parts, for the making Mr 
Chart, and working Queſtions in that kind of Sailins., |} 
III. A Table of Proportional Parts, for ſupplyin 0 
Minute of Latitude in the Table of Meridional Parts. g 
IV. A Table of Logarithms from 1 to 10.000. 
V. A Table of Artißcial Sines, Tangents and Secants to « 
Degree and Minute of the Qurdrant, the Radius being 10. O00 
VI. A Table of Angles, which every Rhumb (or Poit 
the Compaſs) maketh with the Meridian. 
All of them carefully Corrected, and exactly Printed, 


— 


K 
— —̃— 


— — — 
„ Das 5 ov 


Chapter I. The Explanation, and general Uſe of the a 
 Logarithms, and Table of Sines, Tangents and Sus 


N HE Table of Logarithms being of more general Uſe 
_ other, I begin with it, alcho' it be one of the 
in this Book. 


Section 1. The Uſe of the Table of Ten Thouſand Logarit 
beginning at Page 315. | 
THIS Table hath its firſt Page divided into fix Coli i 
and all the following Pages into ſeven Columns, ard 
taineth the Logarithms for all Numbers, increaſing in 
Nutural Order, from 1, to 10.000 ; after this manne:. 
1. The Firft, Third and Fifth Columns of Page 315, cc 
Numbers, encreaſing in their Natural Order, from 1 to 
the other three Columns contain the Logarithms of them. and 
2. The Left-hand Column of each following page (fron 
316 to page 357) contains Numbers encreaſing as before 
100, to 999; the next five Columns of each Page, contai 
Logarithms of all Numbers from 1000, to 9999: Thoſe: 
Left-hand Page are diſtinguiſhed at the Top with the F. 
oli , thoſe on the Right-hand with theks Figures, 5b 
3. The Numbers in the Left-hand Column, (under Nu: 
each Page, with the joining thoſe Figures at the Top of the 
Ten Columns, are extended from 1000 unto 9999. þ 
4. The Jaſt Column of each Page under Diff. at the nie! 
containeth the Difference of the Logarithms. | | 
The manner of Reading them, and their general Uk 
be explained in the following Propoſitions. | 


Propoſition 1. A whole Number under 100, being gi | 


find the Lograthim thereof. : 
- - The Rule. Turn to the Table of Logarithms, and in the 
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id, or Fifth Column, of page 315, under (Numb. ) at the 

look for the given Number, and in the next Colum under 

„ is the Logarithm ſought. 

imple. Suppoſe the given Number was 19; What it it's 
4 hm 9 


ubm! 

ok in the firſt Column of page 315, under ( Num.) for 19, 
in the next Column, under ( Logar.) is 1.278754, which is 
Loarithm of 19: After the fame manner you will find the 


2 (0.301030 
10 -, 4 1.000000 
Logzrithm 5 285 i 1.653212 
100 2.000000 
I 1. In every Logarithm, the firſt Figure (to the Left- 
| is called the CharaQteriſtic, Index, or Noting Figure, 
tferveth to ſhew how many Places the Abſolute or Natural 
ber, (thereunto belonging) doth contain. | 
ke 2. The CharaRteriſlic or Index of every Logarithm, is an 
tes than the Number of Places in its correſpondent abſolute 
aber, That is, 
| Numbers from 1 to 10, the firſt Figure of their Loga- 
W is o, from 10 ta 100, is 1: from 100 to 1000 is 2 
1000 to 10. o00, is 3; from 10,000 to 100.000, the 
erriſtic or Index, of their Logarithm is 4, &c. 
imolition 2. A Number that conſiſts of three Places, being 
given ; to find its Logarithm. 
(Rule. Seek the given Number in the firſt Column (of the 
band Page under (Num.) at the Top; juſt againſt that 
der, and in the next Column under (0 at the Top, you 
ore n Number of 6 Places beſides the Index Figure corre- 
| boy given Number ; that intire Number is the Log- 
0 ought, | 
mple. 7 defire to know the Logarithm belonging to the Ab- 
Number 219 ? | 
tte firſt Column of page 320 under (Num.) you'll find 
þ nd right againſt it, in the next Column under (o) at the 
55 332438, beſides 2 the Index Figure proper for 215; 
the ure ithm is 2. 332438, for the Number 215. 


| 21.5 1.332436 
2.15 825 
ile 8 0.215 f 1.33243 
, * O. ; 1. 56 026 
leib of 2850 ” o. —— In 5 
6.9 ) 1.567026 32% 
wo. 2.567026 He 
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Here nate, that when the given. Number is a Decimal 
tion, the Index hath a daſh over it, which by ſome is ca 
Negative, being it's the Index of a Logarithm whoſe corral 
dent Abſolute 9 * a leſs 7) a Uni. 
Propoſition 3. umber conſiſting of four Places given 

x the Logarithm Ate 1 

The Rule. Seek the three firſt F igures of the given N 
in the Left-hand Column, under ( Num.) and the Four : 
Figure at the Top; then in the common Angle of Meeting 
Number of fix Places (beſides the Index Figure) before i 
you place or 7 its propet Characteriſtic or Index, un 
then have the Logarithm ſought. 

Example. bat is the Logarithm of 2157 

In the Left-hand Column of page (320) under (Num. | 
215, and 7 at the Top of page (321); then right againſt I dure 
and under 7 you'll. find (beſides its Index Figure) .33385 it of 
fore which prefix its proper Index 3, and it's 3.33385 


Logarithm of 2157. In like, manner, e 
275.7 \ 2.3338 50 un U 

. 21.57 | 1.333850 
<0 (-.:3-357- 322585 17 
r „e | 1.3338 50 * 44 
| 8 0.02157 2.3338 50 , 
0.002I57 fis 3333580 Th 
| 9.09893 | | 2 676. [a pag & lr 
|: 0.3695 1.567614 bt, 
3.695 | | 0.367048 ik 
36.95 1.567014 buon 
9.5 J | 2.567614. J My Ti 


Propoſition 4. J Logarithm being given; to find the 4 
VVumber therenhto belonging. ” 
This is but the Converſe of the former Propoſitions, and 
fore according to Chapter 1. Note 2. in page 295. 
The Rule is, 1. The Characteriſtic . Ne will dec 
how many Places the Correfpotiderit Ab/olute Namber doth 
2. For if the dex be (o) or (1) feek the given Logari 
page 315, of the Table of Logarithais; and when it's (2 
it in the 3 after page 5. Bur when it's z 
5, c. reject the Indea; and ſeek the remaining Figures amo 
— as beſobe, amd the Number againſt it is the N 
uzht. E 8. | Bk | 


* 
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Let the given Lograthim be o. 698970. What is 
bY Number belonging thereint ? 


rithm 0.698970, you will find in the ſecond Column 
3 1 under e 0 the Top, and right againſt it 
hand Column under (Nam.) there is (5) which is 
f fl Number ſought. : 

WW. I demand the Abſoluts Numbar Corrſpondint th 
Wim 1.653212? 
bon the fourth Columfi of Page 315, and you'll find 
2 under (Logar.) to ſtand againſt 45 under (Num. ) 
he Number requited. 
ez. What is the abſolute Number anſwerable to this 
n 2.332438? | 
ridteriſtic or Index 2, ſheweth the Number ſought 
it of three Places; and in the ſecond Column of the 
iPage under (o) at the Top, in Page (320) you will 
hrefaid Figures 2.332438 to ſtand againſt (215) in the 
an under ( Num.) therefore the given Number ſought 


J 


n 


e 4. Suppoſe the given. Loarithm be 3.333850; 
y Ife 2 agreeable thereunto? | 6 * 
the Index, which declareth the Number ſought con- 
Places; and then coning down the ſecond Column 
&-hand Page, you will in Page 320) find the neareſt, 
de Indices ſong leſs than. 3338 50 the given Loga- 
e. 332438, and the Number againſt it in the Left 
mis (215); then look a- croſs the Pages in the fame 
towards the Right- hand, from the ſaid 215, and under 
"9 in Page ( 321) you will find the given Logarithaf 
\lerefore 215, in the Left-hand Column, and the 7 at 
king put together, make 2157 the Number required. 


De Uſe of the Table of Artificial Sines, Tangents, 
and Aer beginning in Page 358. : _ 


[Table followeth 8 the Table of Logarithms, 
tains the Logarithmic ne, Tangent and Secam of 
Fe and Minute of the Quadrant, after this manner. 

Mage is divided into 8 Columns, the firſt arid laſt of 


in the Minutes of evexy Degree, and the other 6 
nic Sine, Tangen t and Sdeant of ae Degrees ag 
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7 Bis 
2. beg Right- 5 hand Column of each Page {unde 


Head a 
at weg . of the Table containeth the Minutes ; 


leſs 
Degrees, which are 5 £ than 45, and increaſe 


Alben from o to 60 Minutes. 


The Explanation is in the Propoſitions following 


Propoſition 5. To find the Sine, Tangent, and Secan 
| Degree and Minute given. 


The Rule. If the Degree be 3 leſs 5 than 45, it's | 


more. 


thoſe Columns which have the Words, Sine, Tangent 


at the-- _ of the Table. 

Example 1. I demand the Sine, Tangent, and % 
25d. 15m. 

Look for 25 Degrees (in page 408) at the Head or 


the Table, in the firſt Column (of the Left-hand Pu 


(Min.) at the Top, look downward for 15; againit 
and (in page 408) under (Sine) you will find 9.62998 
is the Sine of 25d. 15m. Alfo againſt 15, and under 
have 9.67 3602, the Tangent of 25d. 15m. Likewiſe ag 
under Secent, you have 10.0436 13, the Secant of 23 


Example 2. Suppoſe you are to the Sine, Tan 
Secant of 33d. 425 85 ; 
Turn to 33 Degrees (in page 424) at the Head of th 


and in the firſt Column upon the Right-hand Page, unde 
at the Top (of page 425) find 45 ; right againſt wh 


under (Sine) at the Head of the Table (in page 425) 


find 9.744739, which is the Sine of 33d. 45m. A 
45, and under (Tang.) you'll have 9.824893 the T 
33d. 45m. Likewiſe 45, and under (Secant) is 10 
the Secant of 33d. 45m. 

Example 3. Let it be required to find the Sine, Ti 
Secant of 56d. 15m. | 


Seek 56 Degrees (in page 425) at the Foot or N 


the Table, and in the Right-hand Column of (page 
ver (Min.) at the Foot of the, Tabl* look upwa6 


17 
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inſt 15, and over Sine (at the Foot of the Table) you 
ob, the Sine of 56d. 15m. Alſo, againſt 15, and 
ſvg.) you will find 10.175107, the Tangent of 56d. 
Likewiſe againſt 15, and over (Sccant) you'll find 
41 the Secant of 56d. 15m. Dye 

le 4. Suppoſe it was required to find the Sine, Tangent 
We: 67d. 51M. 

if 67 Degrees at the Foot of the Table, (in page 402) 
he Right-hand Column of that Page over min. at the 
ihe Table, look upwards for 51; then agaiuft 51, and 
he in page 402) you'll find the dine of 67d. 51m. to be 
v5; and the Tangent in the fame Line, over (Tang.) 
6390326. Alſo the Secant to be 10.423621. 


on 6. 4 Sine, Tangent, or Secant being given; to 
fnd the Degrees and Minutes anſwering thereto. 


tat the Learner may the more readily turn to the 
ud Minute required, let him - obſerve this brief 


: J 93494 
3. the 1ſt Figures d Jes 825 10.0000 0 


W-: C more 2 2 10.1505 
| dine 355 
0 Tag 5 leis OA 45 Degrecs. 
decant more N 


me 1. Suppoſe it was required to find the Degrees and 
Laſwering to this Sine, 9.7 39205. 

«cording to the preceding Rule, being the Sine of leſs 
Degrees, I run over the Columns which have (Sine) 
lad of the Table, and under 33 Degrees, and againit 
ae 424) J find the given Sine; therefore the Degrees 
utes ſought are 33d. 16m. 

le 2. Suppoſe you are to find the Degrees and Minutes 

to this Tangent 10. 183966. | 


ag over the Columns which have (Tang.) at the Foot 
lle, you'll (in page 424) over 56 Degrees, and right 
Min.) the neareſt leſs to be 10.183893. Therefore 
KN correſponding Degree and Minute is 56d. 47m. 
mer do for any other. . . 
lon 7. To find the Sine Complement, Ta__ Com- 
4 omplement of any — and inutes. 
ul, Subtract thoſe Degrees and Minutes from go De- 
ul then take the Sinay Tangent, or Secant of = 
e- 
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Remairider according to Propoſition 5. in page 298: y 
he the Sine Complement, Tangent Complement, , 
Complement required. | 
| Example. Suppoſe it be required to find the Sint Conf 

Tangent Complement, or Secant Gomplement of 334. 

Subtract 3 2d. 45m. from 9o Degrees, the Remain 
15m. whoſe Sine, Tangent, or Secant, according to bid 
5. in page 298; is the Sine Complement, Tangent & 
ment, or Secant Complement required. ̃ 


Propoſition 8. To find the Sine, Tangent, er Scam 
Number of Degrees and Minutes which exceed 90 D 
The Rule. Subtract thoſe Degrees and Minutes from 
orees, and ſeek (according to Propoſition 5. in page i 
Sine, Tangent, or Secant, of the Remainder, which 
the Sine, Tangent, or Secant required. 
Example. Suppoſe you are to find the Sine of 1320. 1 
Subtract 132d. 17m. from 180 Degrees, the Rem 
47d. 43m. the Sine of which is the Sine required. 


Propoſition 9. To find the Complement Arithmetic if 
garithm given. | 
The Complement Arithmetic of a Logarithm is, 


wanteth of 10.000000 or 20.000000, and is uſcd to a 
traction; For finding it, this is, 


The Rule, Take the Reſidue or Remainder, of the fi 
to 9, and ſo of the reſt, until you come to the lat! 
which take its Remainder unto 10, and it's done. 


Example 1. 7 would have the Complement Arit 
9.625948? | 
For the frſt Figure ꝙ write o: for 6, 3; for 2, 7; 
for 9, o; for 4, 5 and for the laſt Figure 8, write 
fo on have o. 374052, for the Complement Arithmet 
xample 2. The Complement Arithmetic of 10. 
required 


For o (always rejecting the firſt Figure, when there 
Figures in the Characteriſtic) write 9 and fo on 81 
rected; and then you will have 9:66867 3, which 55 | 
plement Arithmetic of 10.331 327. 0 
i IP * 
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ER II. The Explanation and Uſe of the Table 
Iiference of Latitude and Departure from the Meri- 
n pages 300 and 307. 

11S Table, tho“ ſtanding in fo little room as two 5 
il give the Difference of Latitude and Departure Fey 
xe run, under 10.000 ; and for every Quarter Point of 
mpals, 

arſe ſtands at the Head and Foot of the Table; at the 
begins at 1 Point, and then } Point, 4 Point, increaſing 
0 4 Points. | : 

te Foot it begins at 4 Points, and then 4 £ Points, 
at, 4 4 Points, increaſing backward to 7 3 Points. | 

Diſtance Run is placed in the two outermoſt Columns of 
wr, under and over the Word Diſt. both at the Right- 
ad at the Left-hand, beginning at 1; and increaſing 
ud to 10, about half way each page; and then begin- 
zin at 1, and from thence increaſing to 10, at the F oot 


Page. 

Miſerence of Latitude and Departure from the Meridian, 
der the Courſe at the Head of the Table, and over the 
ktthe Foot thereof; which are diſtinguiſhed by the Words 
N Deb. | 

he of this Table ſhall be made evident in reſolving a 
Courſe (which is the firſt Caſe of Plane Sailing) and a 
tk, in theſe following Propoſitions. 

ion 10. Courſe and Diſtance Run given; ts find the Diffe- 
rene of Latitude and Departure from the Meridian? : 
rel. Aumit a Ship ſails S by W A＋ꝰ W. 6 Minutes, I demand 
Iiference of Latitude and Departure Zoom the Meridian? 

Ide Left-hand in page 306, (of the Table under 14 Point 

At egainſt 6 Minutes, under Diff. you will find (under 
Int Lit.) 5.6492, and (under the Word Dep.) 2.0213, 
Difference of Latitude, and Departure required. 

itmay ſuffice if the Difference of Latitude and Departure 
only in Leagues or Minutes, and tenth Parts of a Mi- 
League; with this Allowance, that is, 


0.3 G51 I, Tenth 
15 2 

here 5 / 

1 wo? : 


lan be 451% or more, for it ſet down % Tenthy 


65 - 
731 | 


or Leagues of Difference of Latitude and Departure 


the Difference of Latitude and Departure from the Meridia 


the Difference F Latitude, and Departure from the Meri 
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And when the Parts are 951 or more, then make the 


Meridian, 1 more then they are in the Table. As for IN 
G1 2 * 
71 6 $ Tents 
Inſtead of ( 7-259P ſet down 7 3 | | 
vigoo\, 9. „ Minutes or Leagues, 

9-959 ow 
So then the aforeſaid Example 8 by W. 1 W. diſtance 
being ſought in the Table, finds as above, * 
Difference of Lat. 5.6492 . Min. 5.6 1 
The Departure 2.0213 ann Min. 2.0 T 
Example 2. A Ship ſails SSW Z W. bo Minuten J 


To perform this, count 1, at the beginning of the T 
be 10, and 2 to be 20; 3, 30; 4, 40; 5, 50; b, bo, & 
which now ſtands for 100. According to this Direction, 
6 (which now ſtands for 60) on the Ripht-hand page 30 
under 2 + Points, ſtands 5.2915 under Lat. and 2.31281 
Dep. which makes the Difference of Latitude, 52.915, 
52.9 Tenths, and the Departure 28.284, or Min. 28.3 

or obſerve, That if the Diſtance be 6 Min. the Dif: 


Latitude is 5.291, and Departure 2.828. But, 


bo 2.91 
Ifthe S The 52-9 4 $ 
600 5 : 29.1 > and Dep. 
Dift. be 6,0, Diff. Lat. a3 1 + 7 52 
And after this manner you muſt increaſe the Diff 
Latitude and Departure, as the Diſtance doth increaſe. 
Example 3. Suppoſe a Ship ſails ESE. 3 E. 65m. I d. 
Difference of Latitude and Departure from the Meridian? 
This muſt be looked out of the Table at twice, that is, 
the Difference of Latitude and Departure, for Niſtance ( 
then find the Difference of Latitude and Departure, for | 
5 Minutes, and add both together, which will thew ) 
Diff. of Latitude and Departure, required; As here under) 
ſee : Min. | Min. | M 


5 bo", 20.21 ( 
For Diſt. 3 5 de Diff. Lat. 80 1.68 and Dep. 4 
65 e 21.890 ( bl 

That is, according to the former Directions, the Di 
of Latitude i« 21,89, or Minutes 21.9 Tenths, and the D 
61.20, or Minutes 61.2 Tenths , which was required. 
Example 4. A Ship /ails SW by S. W. 137 Minutes, J 
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muſt be taken out at thrice ; that is, ſeek the Difference 

ue and Departure, for the Diſtance m.100, for m. 30. 

;n. 7; add them together, as hereunder is done. 
in. Min. = Min. 


I I10.0 81.61 
Der. of Lat. 15 110 Min. and Dep. is m. 81.6 Tenths. 
ion 11. Several Courſes and Diſtances given; to find the 
and Depart. which is the * ng a — 

wile. Admit a Ship fails WSW. 106m. then W by N. 

un SW by W. 23m. I demand the Difference of Latitude 

hurture, direct Courſe and Diſtance from the firſt Place? 
Wh: Courſes and Diſtances are taken from the foregoing 
n page 274. being what the Log-Board made out for 
[Day after departing from the Lizard. 
ker to the working this by the Traverſe Table, ſet down 
pl Courſes, and Diſtances, as in the Table following. 


i. Difference of Latitude. Departure. | 
in min. N F W | 
= [00.0] May | 92-39 
| _b.o | 2.30 — 4 
T 
9.4 d. o ED | 9.39 
20.0 1 15.63 
LL -*- JE. 22.49 
2.03 53.35 127.25 
ed ; 2.027 | 
1" Lat. . -f $32 | Dep. |. rag 


bly Prep. 1. find the Diff. of Lat. and Dep. for each ſe- 
uſe and Diſtance z which place in their proper Columns; 
i tie Courſe be North Eaſterly, place the Difference of 
tithe North Column under N. and the Departure in the 
umn under E. if the Courſe be N. Weſterly, place 
rence of Latitude in the N. Column under N. and the 
e in the Weſt Column under W. | | 
Gurſe be South Eaſterly, place the Diff. of Lat. in the 
n under S. and the 1 in the Eaſt Column under E. 
Courſe be South Weſterly, place the Difference of Lati. 
le South Column, and the Departure in the Weſt Col _ 


- Difference in Meridiohal Parts, to every/5- Minutes Of 
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As fox Inſtance, in the fqregging Table; the firs off 
w No. the Diſtance 106m. which is patted into n 
WK, 100 and 6; and the Courſe being South Weſter 

the Difference of Latit. m. 38.27 under S. and the Deo, M 
under W. The like I do fer the Diſtance 6, as for 
98; Tha fecond Caurſe is W by N. the Diſtance 10 

is alſo lpok'd out at twice; and the Diff. af Latitude n 
place under N. and the Departure 9.81 under W. the 
muſt do for the reſt. 3 . 

Fhus having found the Difference of Lat. and DexulM 
all the Courſes, and inferted their ſeveral Diff. of Lat. M 
partures in their proper Columns; the next thing is to a 

I. E. S. and W. Columns, and fet their Sums undernca 

Then fuhtract the N. and S. Columns, the leß (NN 
greater; and lĩkewiſe the E. and W. +: wy | 3 

As in the foregoing Table the Sum of the N. Column 
of the §. 53-35, of the E. Column o. oo and of the Wi 
lumn 127.25: And ſubtracting the N. Column from tj 
Remainder is 51.32 : the Diff tense of Latitude Souther 

And-fubragling the E. Column from the W. the Remi 
127.25 the Departure Weſterly. ; 
Now having the Difference of Latitude and Depan 

nay find the Courſe, and Diſtance by Chapter 3. Si 
Problem 6. of Plane Failing, in Page 63. 

By which you will find the Cpurſg ta be WS W. may 

ftance-+38 Minutey nearly, as you may fee in the Jo 
the firſt Day thereof, in pages 274, 275. 288 and 289 
Chapter III. The Uje of the Table of Meridional 

ks - (beginning in page 308.) 
HIS Table Qiewieth the 1 Parts for ever) 
A of Latitude; and is thus to be underſtood : 

In the firſt Column towards the Left-hand (of each 
the Degrees of Latitude from 1 to 89 Degrees. In the 
Columns are the Meridiqnal Parts for every 5 Minutes 
anſwer ing to the Degrees-in the firſt Column; wink 
Ceſt-hand ago are * r om Pn le 
20 f 25 and on the Right-hand Page, with 30" 
40m | 457] G |- 5576} at the head of the Table. 
nahe umn! of each Page towards the Right- 


bx. tlie ob which, and the ſolle wing Fable of. Prgp 
Parts; the Meridional Parts, to every Minute of Lats 
he found. n 7 
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u 7: fnd the Merid. Parts to every 5 min. of Latitude. 
. 1. Suppe/e the Latitude of 1 3d. Tom. being given; to 
 \cridional Parts belonging to it? 

inst 13d. in the firſt Column of page 308, and under 


ade Head of the Table) in the 4th Column, you will 
e Meridional Parts to be 797 Minutes. 

. 2. Admit you were to find the Meridional Parts an- 
Wh i the Latitude rod. rom ? 

Whit zgainſt 50d. in the firſt Column in page 310, and under 
WE (i the Head of the Table) in the 4th Column, yeu will 
wo, which are the Meridional required. een 


. The Uſe of the Table of Proportional Parts, 
being tbe Table of Meridional Parts, in Page 314. 
ie of this Table, is to find the Meridional Parts to every 
Minute of Latitude, 
14 To find the Merid. Parts for every Minute of Latitude. 
np, 1. Suppoſe it was required to find the Meridional Parts 
Latitude 21d. 23m. ? 
“Find the Meridional Parts for the Latitude 21d. 20m. 
being the next even 5, which is leſs than 23m.) which 
jill find in page 308, to be 1311; and right againſt 21d. 
& ft Column (noted with the Difference at the Head of 
lable) w will find 5. 0 
uh, With this Difference 5, go to the Table of Pro- 
nal Parts, in Page 314, and look 5 (in the firſt Column 
t) under D, which ſtands for Difference, and becauſe 
s more than 20, look under 3 at the Head of the 
lilolumn: So then right againſt 5 in the Firſt Column, 
left under 3, you will find 3, which add to 1311, and 
Ws 1314 minutes, the Meridional Parts for the Latitude 
zm. required, 5 
ap. 2. Let it be required to find the Merxidional Parts 
mg to the Latitude 5 d. 49m ? | 
*next leſs than 49m. is 45m. Therefore find the Meri- 
ru for 51d. 45m. which is 3641, and right againſt 
ade Column of Piference is 8. 
12 is 4m. above 45m. Therefore in the Table of Pro- 
kart right againſt 8, and under 4, you will find the 
wal Parts to be 6; which add to 3641, makes 3647 
te Merid. Parts tor the Lat. 51d. 49m: required. 
0 du much may ſuffice for the Uſe of theſe Tables, and for 
"Vie, which I hope is plain and eaſy to every Reader. 
U A Table 
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A TABLE off Difference of Latitude and D 
ture from the Meridian. | 


| 2X Point | # Point | 2 Point, | 7 Pod 
' Lat, | Dep. Dep_ Lat. | Dep. | La. He 
©.9958,0.049110.9952]>.0980Þ.9 892 U. 146) 0.9808þo, g 
1.99760. o0b ift 1.9903 Jo. 1960 229. 293 5ſt. 96160. og 
2.99640. 14720. 983 50. 294102. 967 50.4402 z. 942400 
3.995200. 196303. 98070. 392 103.9567 0. 5861 3.923700 
499400. 244.759.491.479 222.54 eg 
75927 .29 44.710588. 5.9351/0.8804]5.8847|1.11 
9915/0.3435[6.9663[.6861[6. 9243 I.0271[6.8655/1.36 
1.990310.392617.9615]6. 7842[7.9134 1.1738 1-846 31.0 
8.989 10.44 168.9 5670.882208 9026 1, 3230618.827111,75 
9.951910.980219. . D 


+> a» b = | "YI(T] 


3 


, >> =. a lu 
2 * 


1 2 Points 171 Points | 7 Points 


8 14 Point | 1+ Pa 1 Teint 2 Poin 
Lat. Lep. "Lar, | Dep. Lat. [Dep. 7 
5. 


270. 2430 0 550 o. 0.2903 0.9475 $ 33620. 9239005 
2 |! :9400,0.4560 I 9139 o. $06 1. 883 1þ> 673801. 84780. 
0.728912.8708 a0 2.82461. 4527 
1.161203. 662.3476 3.6955 
5 j6&-$501[1,2149 4.7847 1.4515/4.7077[1.6845 4.6194|'9 
'615-8221[1.457915.7416 1.74175 6492]2.0213 7543 
> {65190 1.7009'6. 2966 . 6.5908[2. 3582 6.467 212.6 
817.7602 1.9438 7.6555. 342 30.532302. 685 J. 39 1c; 
1 8.6125. 6146.8.47 393.03 20 8. 13805 
1019. — 22 9.5694 2,902919.4154,3.3659 9.2368 
2 E | Dep Tat. Deo. Tat. | Dep. 
6 + Points 6 Point 


og £ r eite II. 


9 — 


( 307 ) 


« £& 


| 
[ABLE of Difference of Latitude and Depar- 
' ture from the Meridian. 


L Points 
— Lat | Dep. | Lat. 
o. 88 19 6.4741 
7638 0 9428 
5 645801 4142 
] 111.710213, 4 8 8856 
2. 2.1378/4.4109/2. 3570[4-2887 
5565152975 2915, * 828451464 a 
5.5996. 173453. 299806. 
1264205 3543.771206. 

3.8480. 937 3 4.242607. 
e 8192 4.71408. 
Tar. | Dep. | Lat. 
1 — Points 


11 Points 
at, Pep. 
404276 


$912 855 it. 
001.2827 


2 4 Points 


Lat. 


0.857706. 
1.71551. 


3 Points 

Lat.] Dep. 
0.631 50.5556 

1.6629ʃ1.1111 
2.5732 2.4944|1,6667 
34382 3-325912-2223| 
L 4-157412-7779 
4988813-3334 
2 .8208[3.8895 
-1125/6.651814.4446 
4.6269 7.48325. 300 
5.1410 8.3147]5.555) 

Lep. | Lat. Dep. | 
| ER: Points | 5 Points 


= 
— 


Da 
| | Dep. 


6.595) 
14914 


2 Points | 
5 
o. 7410ſo. 

1.48 191.343 10.4742 


2 + Points LE 
Lat: Dep. 


0.) 300.6344 
1.546001. 2988 


4 Points 


[0.7071 


591.7871 
192-3828 
(6112. —.— 


2.3190 
3. 09 20 


944659 
147656 
ly 54 


613 


3.8651 
4 6381 


5.4111 
6.1841 


6.9571 


21 99707 7301 


v Lat. 


Dep. 


i Points 


4 E Points 


1.9032 
2.5376 
3-1729 
3.3064 
4.4408 
3.0752ʃ5 
5.7096 
6.3445 
Lat. 


2.2229 
2 9638 


4.4457 
5.1867 
9276 


3.7048 


1.4142 
2.0147 2.1213 2.1213 


2.686212.8284|2.8254 
3-357813-$356|3.5356 

.248714-2427 
4-7 oog · 949 804.9498 


G 6686 
7 mY 


5-3125[5-6569|5.6569 
6 0g4516-3640[6.3640 
6.715617.071117.0711 


Lat. | D Lat. 


4 NJ Points 


[Sees alwewsn -|Yd 


U 2 


4. Points 
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The Minutes of each Degree. 


OM. | Im. 


10,8. 


— — 


20m. | 25m 


The Meridional Parts. 
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The Minutes of each Depree. | 


| 
1 


Leia © & own wn Fessel Feiviwura ess dude 21 L ( 


45. 


FOM, 


| 335 | your, 


Dn” his 


The Meridional Parts. 


2 

on EL. SY 
„ 35 | 40 45 50 55 10 
41 95 100 105 110 115 b4 
6 155 160 165 170 175 io 
| 215 220 225 230 235 | oF 
: 275] 280| 285] 290 295 38 
| — — | — —-— * | 3 3 
þ 335] 341 | 346] 351| 356] 5 11 
4 39 401 þ 406 411 416 | 3 
0 456] 46 466] 471 476 A 
| gi7] 522 527} 532 537 = 
2 578] $83] - 588] 593] 398 one 
I 639 644 649 654 659. Wy 
F ad IRE be 710 71 720 v1 
| 2 9 771] 770] 782| 5 |} 


g i262] 1268 1273] 1278 | 1284 
1 1327] 1332J 1338] 1343] 1348 
a 1392] 1397 | 1402] 1408 1413 
a 1457 1462| 1468] 1473 1479 
, 15224 1528] 1533] 1539] 1544 
10 — — — . — — 


A Table of Meridional Parts. 


The Minutes of each Degree, 


om. | 5m. | 10. | ram. 


20M, 


The Meridional Parts, 


1888 { 1894 | 1900 906 { 1912 
1958] 1964 | 1970 1976 1981 
2028 | 2034 2040 ; 2046] 2052 
+1001. 21051 ant| a2n7] 2129 
2171] 2177] 2184 | 2190 2195 


— 


2244] 2250] 2257 2263] 2269 
2318] 2324] 2330| 2337] 2343 
22393] 2399] 2405 | 2411] 2418 

2468 2475] 2481 2487 | 2494 
2545 2551 | 2558 | 2564 | 2571 
2623 2629 2636 2642 2649 

2702] 2708] 2715] 2722 2728 
2782| 2788] 2795 | 2802 2809 
2863] 2870 2877 | 2884 | 2891 
2946 2953 2950 2967 | 2974 


3030 | 3037 | 3044] 3051 | 3058 
3116] 3123] 3130] 3137 | 3144 
3203] 3210| 3217 3225 3232 
329? | 3299 3306] 3314 | 3322 
3382] 3390| 3397 3405 3413 


A Table of Meridional Parts: 


— 
- 


* 


The Minutes of each Degree. 2 
4 
— 35m. | jon. | 45m. | 50m. | 55m = 
The Meridional Parts. : 
1929 | 1935 1941 | 1946 1952 6 
1999 | | 2005 | 2011 2017 | 2022] 6 
' 2070 | 2076 | 2082 | 2088 | 2094| 6 
2141 | 2147 | 2153] 2159 | 2165] 6 
2214 | 2220 2226] 2232 2238 6 
2287 | , 2293 | 2299 2306 | 2312] 6 
2361 2368 2374] 2380 | 2385] 6 
2437 | | 2443 | 2449] 2456 24626 
2513 | 2519 | 2526| 2532 | 2538] 6 
2590 2597 | 2603 | 2610 2616 6 
— — — — —— 
2669 2675 2682] 2688] 2695 6 
2748 2755 2762 2768 | 2775] 7 
2829 2835 2843] 2849 2856 7 
2911 2918 2925 2932 29391 7 
2995 | 3002 3009 3016 | 3023] 7 
3080 3086 3094 | 3101 3108 - 
3166 3173 | 3181 3188 3195] 7| 
3254 | 3262 3269 3277 | 3284] 8 
33 3352 | 3359] 3307 | 3374] 8 
343 3443 |, 3451 | 3459 3467] 8 
3529| 3537 | 3545| 3553 |'' 3561] 8 
36251 3633 | 3041] 3649 | 3657] 8 
3722 | 3731| 3790] 3747 | 3755] 8 
3822 | 3831 | 3839] 3848 | 3856] 8 
3925 | 3933] 3942 1 _ 39591 8 
4029, 4038 | 4047 4056 40bs 9 
41371 4146] 4165 4164| 477309 
4247 4257 44266 42½5] 42850 9g 
4361 4370] 4380 4390 4399 10 
4281 4488 4497 | 4507 | 4517110, 


”" 2 


A Table of Meridional Parts, 


The Minutes of each Degree. 


= ===]: 


— 


* * 


The Meridional Parts. 
4537 4557 4568 
4880 46080 4091 
4786 4807 | 4818 
4916 4938 | 4949 
5051 5074 | 5085 
5191 5214] 5226 
$330 7223 537 
5487 552 
5644 57 5685 
5809 $637 | $951 

981 6010 6025 
6161 6192 | 620 
6351 6384 * 
6552 6586 | 6603 
6704 6801 | 6819 
6990 7029 7048 
7231 72731 7294 
7490 7535] 7557 
7709 7817 | 7842 
8072 8125 | 8152 
8404 8433 8463 8492 
8771 883 8869 
9182 9255| 9292 
9647 9731 | 9774 
10185 10283 | 10334 
10822 10941 | 11002 
11605 11755 | 11832 
12619 12821 | 12927 
| 14003 14376 | 14543 
[095 2209 |. 1959p 17389 | 17993 


Es. 


A Table of Meridional Parts. 


Ez The Minutes of each Degree. — 
1 — .—— 
* | 35m. | 40m, | 45m. | 50m. | 55. = 
| The Meridional Parts, © E 
W455 | 4597) 4608) 4618] 4629 | 4639]10 
| 417'2 | 4722 | 4733| 4743 4754 476410 
639] 4550 | 4861} 4872| 4833 | 4894|11 
| 4972 | 4933 4994 Foo | 5017 | go28[ i 
0 | $120 | 5132] 5143] $155 | 516712 
— — — — —ů—ů—k!ñꝛñ.rͥSkͤ1ͤ1„,11é!é%ũl — — 
| 5250 5263 5275 5287] 5299 F342 
5398 | 5411 | 5423; 5436] 6449 5461013 
| 5552 | 5565 | 5578 | 5591 | $5604 561713 
| 5725 5739 $753] $767| 5781]14 
) 5894 | 5908 | 5922 | $937 | 5951] 14 
6070 | 6085 | 6100 | 6115 | 6130 tc 
| 6239 | G255 | 6271 | 6287 | 6303 631915 
0433] 6450 | 6467 | 6483 | Goo 6517 17 
bz] 6656 6674 6692 | 6710 672818 
6875 | 6894 6913 6932 695119 
— — u — — — an 
bir 7108 7128 | 7149] | 718920 


7358 
626 


314 A Table of Proportional Parts, 


D. 3 2 3] 4 ES 5. 10 27 
311234 25 5101 
000% 8 28310100 
711346 27 5 triste 
$295 a6 # UAE mg — 
8131] 3 5] 6 28 6411 17 
91214 104 30 61208 
5124 0] 8 | 31| 6/12 15 
* r — |. 
21 4] 7] 9]. | 33] 7113120 
215 21's 3$] 7 124}21 
3158 po 37| 7115122 
3] 6] Sls 40 8160 
He 142807025 
13 . 3 4691 2 
——1— 
og 
4 15 14 
448 
55 
2 4 
2 4 
41. 
"SR. 
5 
| 
3 : 
| | . - 7 N, 


i 


aaa. 


ar. 


$,00/00G 
0.301030 
0477121] 
5.602060 


6.693970 
6.718151 
0.84 5098 
d go zoo 
0.954242 


þ[ 1.000090 
14138; 
| 1979181 


[14113943 


1.145128 
1.176591 
1204120 


1239449 | 
| 35272 N 


1.278744 | | 
{1301030 
[11322219 


1342423 


1361728 


380211 


[11397940 | 
1414973 |. 
[14431364 
1441158 | 
1.462398 | 
iar 


1491362 
. 0150 


51. 


* — 
* 'S 


'A Table af” agar 95 rithms 7 


1 SECANTS, the RADtus 10, 000000; a to 
mery Degree as and Minute of che Quadrant. 


| 


« T. Logar. 
7551475 


1.59 1065 


184877 


11.812913 


1. 544568 
1.556302 
1. 568202 
1.579784 


1.502060 
1.612784 


1.623249 
1.633468 


Apgar: 


1.672098 
1.681241 
1.690196 
1.698970 


172757 


1.116003 


1.732394 
179373 
1448703 


1.755875 


7 662758 


1724276 


1.819544 


ö 


. 


67 
68 


69 | 


70 


{ 1.903099 
11.958483 


11.9198 


1.863 323 

109272 
1.87 5061 | 
1.8808 14 
1. 88649 
1 892094 


1.897627 


1.913074 


1.924279} 
1 1.929419 ; 
1.934498 


bt 22 
. 


. 4 
b F- 4 1 
a "x "a ol 1 I 
. 4+#949 97 | +» = 
ö 3 , wy n 
Los : : * 47 
8 * 


15 | 
1-95go4tf _ 
1.963388; - 
1.96848 N 
1.97312 
155 7724 
19822 


A Table of Logarithms, 


2.008600 
2.012837 
2,017033 
2.021189 
2.025 30⁰ 


2.029384 | 
2.033424 
2.037420 
2.041393 


2.045323 
2.049218 


/ 8 
2.068186 
13.077882 
2.075547 
2.079181 
| 2.082785; 
| 2.086360 


hs. — 
. 


2.089905 
2.093422 
2.096910 
2.100370 
' 2.103804 
2.107210 


2.110590 
2.113943 


| 140 


| 2 117270 
2.120574 
| 2 123852 
2 127105 
2 130334 
130 2.133539 
137 2.136721 
138 | 2.139879 
139 2.143015 
2.146128 
141 | 2.14921 


2.004321 


| 


2.025715 
2.029789 
2.033820 
2.037825 
2.041737 
2.045714 
2.049606 
2.053463 
2.057286 
2.061075 
2.064832 
2.068557 
2.072250 
2.075912 
2.079543 


2.083144 
2.080716 
2.090258 
2.093772 
2.097257 
2. 100715 
2.104145 
2.107549 
2. 110926 
2.114277 
2117683 
2.120903 
2.124178 
2.127429 
2.130055 
2.133858 
2.137037 
2.140194 
£.143327 
2.146438 
2.149527 


| 2.152594 


142 |.2.1 52268 


2.026124 


SES 
2.000868 

2.005180 
2.009451 

2.013680 
2.017868 
2.022016 


2 030195 
2.034227 
2.038223 
2.042182 
2.046105 
2.049993 
2.053840 
2.057666 
2.061452 
2.065206 
2.068928 
2.072617 


2.076276 


2.079904 
2.083503 
2.087071 
2.09001 1 
2.094122 
2.097604 
2.101059 
2,104487 
2.107888 
2111262 
2.114611 


2.117934. 


2.124504 
2.127752 
2.130977 


2.137354 
2.140508 
2.143639 
2.146748 
2.149335 


2.121231 


2.134177 


— 


2.001301 
2.005609 | 


2.014100 
2.018284 
2.022428 
2.026533 
2.030600 
2.034528 
2.038629 


2.042575 
2.040495 
2.050380 
2.054230 
2.058046 
2.001829 
2.065 5 80 
2.069298 
2.072985 
2.076640 
2.080266 
2.083861 
2.087426 
2.090963 
2.09447 


2.097951 
2.101 403 


2.104828 
2.108227 

2.111598 
2.114944 
2.118265 
[2.121560 
2.124830 
2. 128076 
2.131298 
2.134490 
2.137670 
2.140822 
2.143951 
2.147056 
2.150142 


2.15 2900 


> 


2.009876 2.010300 


| 


| 


ad 


WER, 7 


2.001734 
2.00003 


2.014520 
2.018700 
2.022841 
2.026942 
2.03 004 
2 035029 
2.03901 


2.042999 
2.04688 
2.050764 
2.05461 
2.058421 
2 06220 
05959 
2.069608 
2.07335 
2.07700 
2,08062 
2.08421 
2.08774 
2.09131 
2.0948 
2.09824 
2.1017 
2.105! 
2.1085 
2.1119 
2.4152 
2.1185 


— — 


2.1210 
2.1251 
2.128 
2.1310 
2.1344 
2.137% 
2.141 
2.144 


2:44] 
2.150 


2,15320 


13 
002166 
1006466 
1010724 
1014940 
10191 16 
1023252 
1027350 
1031408 
1035430 
1039414 


1043362 
[1097275 
1051152 
ge 
[1058805 
1062582 
066326 
. (070038 
= [273718 
1077368 
2080987 
14576 
1088136 


22216 


126481 
129722 
131939 
135133 
138303 
141450 


| 


i 


| 


N 


2.059185 


| 


2.002 598 
2.006894 
2.011147 
2.01 5 360 
2.019532 
2.023664 
2.027757 
2.031812 
2.03 5830 
2.039811 


2.043755 
2.047664 
2.051538 
2.055378 


| 2.003029 
2.007321. 
2011570 
| 2.915779 

2.019947 


2.028164 
2.032216 
2.030229 
2.040207 
2.044148 
2.048053 
2.05 1924 
2.055760 
2.059563 
2.063333 
2.067071 
2.070776 
2.074451 
2,078094 
2.081707 
2.08 5 291 
2.088845 
2.092370 
2.095866 
2.099335 
2.102777 
2.106191 


2.002958 


2.066699 
2.070407 
2.074085; 


2.077731 
2091347 


2.084934 
2.088490 
2.092018 
2.095518 
2.098990 
2,102434 
2.105851 
2.109241 
2.11 2605 


2.115943 
2.119256 


2.122543 
2.125806. 


2.129045 
2.132260 


2.135454 
2.138618 
2.141763 
2 | 
2.147985 
2.151063 


2.112940 
2.116276 
2.119586 
2.12281 
2.126131 


| 2.138934; 
2.142076 
2.145196 
2.148294 


2.024075 


2. 109578 


2.129368 
2.132580; 
2.135768, 


2.003467 
2.007748 


2.011993 


2.020361 
2.024486 
2.028571 
2.032619 
2.036629 
2.040602 


2.044540 
2.948442 
2.052309 
2.056142 
2.059942 
2.063709 
2.007443 
2.071145 
2 074816 
2.078457 
2.082067 
2.08 5647 
2.089198 
2.092721 


2.099681 
2.103119 
2.105531 
2 109916 
2.113275 
2.116608 
2.119915 
2.123198 


2. 129 

4.132900 
2.136086 
2.139249 
2142389 


1145707 


2.148603 


2.151370 2.151675 


2.154119 } 2.154424 2.154728 2.15 50327 494; 


2.016198 | 


2.0962 15 


2.126456, 


2.020775 


2.028978 
2.033021 
2.037028 
2.040998 
2.044931 
2.048830 
2.052694 
2.056524 
2.060320 
| 2.064083 
2.067814 
2.071514 
2.075182 
2.078819 
2.082426 


2.086004 
2.089552 
2.093071 
2.096562 
2. 100026 
2.103462 
2.106870 


2.113609 
2.115940 
2 120245 
2.123525 
2.126731 
2.130012 


2.133219 
2.13 


2139564 


2.149911 
2.154982 


6403 


2.142702 
2.245818 


L 


2.110253 


| 


4 


2.024890} 4 


j. ( 318 ) A Table of Logarithms, 
Ram. | -Þ. 1 t — = We | [- 
143 [2.155336] 2.155640 2.155943 [2.156246 | 2.15654; g 
— * we 2.158664/2.158965 2.159266 2.159567 1 
1452.161368 2.161667 2.161967 2-162206 } 2.16256, * 
1402.164353 2.164650 2.16494; | 2.165244 | 2.195541 11 
147 [2.167317 } 2.167613 2.167958 | 2.168203 2.168497 * 
1482170262 2.170555] 2.170848 | 2.171141 | 2.171434 7 
| 249 [2.473186] 2 173478] 2.173768 2.1740 2.15436: * 
| 150 [2.276091 | 2.176381 | 2.176670 | 2.176959 | 2.157248 W 
1512.178977 2.19264 2.179552 | 2.179839 | 2.180126 11 
152 2.181844 | 2 182129 2.132415 2.182700 2.13298; by 
153 [2 184691 | 2 184975 2.185259 [2.185542 | 2.18582; 7 
= aj 1 2.187803 | 2.188084 | 2.188366 2.18884 © 
1552.190332 2.199612] 2.490892 | 2.191171 | 2.191451 110 
1562.193125 2.193403 2.19368 12.193959 2.19423 110 
1571219599 2.196176] 2.196452 | 2.196729 2.197000, .; 
1582.198657 2 193932 | 2.199206 | 2.199481 2.997565 
1592.201397 2 201670 3 2. 20 2216 2 202481 120 
160 2. 204120 2.204391 2. 2046 22.204933 | 2.205204 1204 
161 | 2.205826 | 2,207095 | 2.207365 | 2.207634 2.207008... 
162 2.209515 2.209783 2.2 10051 2.210318 2.21058 1213 
163} 2 212188 | 2.212454 |2 212720 2.212986 2.21327 5 
164.21 8442.215109 2.215373 | 2.215638 [2.21590 1218 
— * —, 2.218010 | 2.218273 | 2.218534 11 
1662.220108 2.220370] 2.220631 | 2.220892 | 2,22115 * 
1267 2.222710 2.222976 2.223236 (2.223496 | 2.223751 110 
1682.225309 2.225568 2.225826 2.226084 | 2.22634 50 
| 179] 2-227887 2.228144 2.228400 2.228657 | 2.22891 1917 
j 17e] 2-230449 | 2.230704 | 2.230960 | 2.231215 9 12342 
| 1712 232996 [2.233250] 2.233504 | 2.233757 2% 
| 1721 2.235528] 2.235781 | 2.236033 | 2.236285 | 2.23 5 92 
1732.238046 2.238297 | 2.238548 2.238799 2.23904 l 
1242.240549 2.240799) 2.241048 — 1 4 11425 
175 2.243038 | 2.243286] 2.243534 | 2.243782 2.2440: ub 
1760 2.245513 e eee Wh 
1772.247973 [2.248219 | 2.248464 | 2.248709 „ 45163 
178] 2.250420 | 2.250664 | 2.250908 | 2.251151 14 + 3406 
1792.252853 2.253096 | 2.253338 | 2.253580 -—_ 15647 
18c| 2.255272 | 2.255514| 2.255755 | 2.255996 _ 5 
| 181] 2.257679 | 2.257918| 2.258158 none 1 000 6126 
182 2.260071 | 2.50; 10 2.260548 | 2.260787 —_ 63 
| 18:1 2.262451 | 2.262688 | 2.262925 | 2.64162 * 6890 
| 184] 2.264818 2.205 54 2.265290 2 * 0824. 
18512 267172 2 267406 2.267641 | 2.267875 — 


from 1 to 10000. 


— 


. 


3 
mar 
[1159868 
1102863 
1165838 
2168792 
171726 
[1474641 
11177536 
14180413 
[1183270 
[1186108 
1188928 
1191730 
14194514 
[11197281 
1200029 
4202761 
2205475 
1208172 
1210853 
1113518 
2216166 
1218798 
12121414 
11401 j 
uꝛbboo 
129170 
111724 
1214264 
110759 
1239299 
441795 
4277 
46745 


| 


6 


2.157154 
2.160168 


2.163161 
2.166134 
2.169086 
2.172019 


2.174932 
2.177825 
2.180699 
2.183554 
2.186391 
2.189209 
2.192010 


2.194792 


2.197556 
2. 200303 


2.203033 
2.205745 
2.208441 
2.211120 
2.213783 
2.210430 
2. 219060 
2.221675 
2.224274 
2.226858 
2.229426 


2.231979 
2.234517 
2.237041 


2.239550 


2.242044 
2.244524 


2.246991 


2.249443 
2.251881 
2.254306 
2.250718 
2.259116 
2.201501 
2.263873 
2.266232 


0 
2. 2688028 


2.183839 


2.197832 


| 


2.189490 


— 
2.157457 
2. 160408 
2.163460 
2.106430 
2.169380 
2.172311 
2.175222 
2.178113 
2,180986 


2.186074 


2.192289 
2.195069 | 


2.200577 
2.203305 
2. 2060 16 
2.208710 
2.211388 
2.214049 
2.210694 
2.219322 
2.221936 
2.224533 
2.227115 
2.229682 
2.232233 
2.234770 
2.237292 
2 239800 
2.242293 
2.244772? 
2.247236 
2.249687 
2.252125 
2.254548 

2 250958 
2.259355 
2.201738 
2.204109 
2.266467 


| 


| 


2,268812 


8 


2.157759 
2.160769 


2.1637 

— — 
2.169674 
2.172603 
2.175512 
2,178401 
2.181272 
2.184123 
2.186956 
2.189771 
2.192567 
2.195346 
2.198107 
2.200850 
2.203577 
2. 200286 
2.208978 
2.211054 


2.214314 


2.216957 
Coy 
2.22219 

2.224792 
2.227372 
2.229938 
2.232488 
2.235023 
2.237544 
2.240050 
2.242541 
2,245016 
2.247482 
2.249936 
2,252307 
2.254790 
2.257198 
2.259594 


| 


2.261976 | 


2.264345 
2.266702 


| 2+269046 


2 217221 
2.219246 

2. 222456 
2.225051 
2.227030 
2.230193 
2.232742 
2.235276 
2 237795 
2.240300 
2.242790 
2.245201 
2.247728 
2.250170 
2.252610 
2.25 5031 
2.257439 
2.259833 
2.262214 
2.264582 
2.200937 


2. 260220 


* 


[ | 


5 . 
(320) A Table of Logarithny, 
J EI. T5 
186] 2.269513 7269746 2.269980 2.270132. 
1822.271842 2.272054. 27206 2.272538 2.252700 if 
188| 2.274158 | 2.274389 | 2.274020 [2.274850 2. 2550 
189| 2.276462 | 2.276691 | 2.270921 [2.277151 2.27738 : 
190| 2.278754 | 2.278982 | 2.279210 [2.279439 2.2796% . 
192 | 2.281033 | 2.281261 | 2.281488 |2,281715 2.28194 5 
1922.283301 [2.283527 2.283753 [2.283979 2.2840 |, 
#93 | 2.285557 | 2.285782 | 2.286007 | 2.286232 | 2,286, |. 
194 | 2.287802 2.288025 2.288249 2.288473 2.2886g( » 
195 | 2290035 | 2290257 | 2290480 | 2.290702 2. 200 |, 
196 | 2.292256 | 2.292478.| 2.292699 |2,292920 2.2930 |2. 
197-| 2.294466 — — 2294907 2.295127 22953% |. 
1198 2.296065 | 2.296884 2.297104 2.297323 2.297;4 12 
199 | 2.298853 | 2.299071 | 2 299289 2.299507 | 2.29972 1.2 
200 2.301030 | 2.301247 * 2.301681 | 2.30 
201 | 2.303196 | 2.303412 | 2.303028 2.303844 | 2430405 114.3 
202 | 2.305351 | 2.305566 | 2.305781 2.305990 | 2.30621 0088; 2.3 
203 | 2.307496 | 2.367710 | 2.307924 2.308137 | 2.30835 2.30 
1 204 2.309630 | 2.309843 | 2.310050 | 2.310268 | 2.3104 131 
205 | 2.311754 | 2.311966 | 2.312177 [2.312389 | 2.3126 231 
206 | 2,313867 | 2.314078 | 2.314289 2.314499 | 2.3147088|:.;1 
' 207 | 2.315970 2.316180 | 2.316390 2.316599 2.3168 131 
| 208 21525 2.318272 | 2.318481 [2318589 | 2.3188 by 
— 2.320146 2.320354 | 2.320562 2.320769 | 2.3209 2,321 
210\ 2.322219 [2.322426 | 2.322633 | 2.322839 | 2.3230: 2; 
2112.324282 2.324488 2.324694 2.324899 2.3251 2.325 
212| 2.326336 [2.326541 | 2.326745 | 2.326950 | 2.3211 2327 
213 | 2.328380 [2.328583 2.328787 2328991 2329325 
214| 2.330414 | 2.330617 2.330819 | 2.331022 | 2.3411 1331. 
ns 2.332438 n — 577% | 2333182333 
218 | 2334454 [2.334055 | 2-334856 [2 335056 | 2.33528: 33; 
1227 | 2-336460 | 2.336660 | 2.336860 | 2.337060 | 2.3372 3374 
218 2.338456 | 2.338656 | 2.338855 2.339054 2.339 3394 
219 | 2-349444 | 2.340042 | 2.340840 | 2.341039 | 230% 
220! 3.342423 2.342620 2.342817 1 2.343014 | 2.3684 
221 1/2.344392 2344599 2.344785 2.344981 2.345636; 
1222346353 [2.346549 [2.346744 2.346939 2.347 WW: 347; 
223 2.348305 | 2:348500 | 2.348694 2.348889 2.30% 3% , 
2242.350248 [2.350442 [2.350636 2.350829 2.350% 3512 
232352182 [2 352375 [2.352568 | 2.352761 3537 
226} 2 354108 [2.354301 [2.354493 [2.354684 2.3% * 3550+ 
2272.356026 | 2.356217 [2.350408 [2.356599 2:3500 15598 
| 228 2.352235 [2.358125 [2.358316 [2.358506 | 2.15908 35833 


from 1 to 10000. 
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( 321 


4 

2270079 
51.273001 
2.275311 
12277609 
2.279895 
1.282169 
il 2.284431 
41 2.23008 1 
2.288920 
1 
12293302 
17295567 
2.297750 
2.299943 
1302114 
4.394275 
12.306425 
2.308564 
1310693 
2312812 
[4314920 
[2.417018 
1.319106 
11.321184 
323252 
2.325310 
327359 
329398 
1.331427 
5.333447 
135458 
1437459 


1339451 
5341434 
33 
345374 
1347330 
1349277 
1351216 
2353146 
235 5058 
2350981 
23588886 


0 
2.270912 
2.273233 
2.275542 
2.277838 
2.280123 


2.282395 


\2.284656 


2.286905 
2.289143 
2. 291369 
2.293583 
2.295787 


2.297979 
2.300160 


2.302331 
2.394490 
2.305639 
2.308778 
2.310906 
2.313023 
2.315130 
2.317227 
2.319314 
2.321391 
2.323458 
2.325316 
2.327563 
2.329601 
2.331630 
2.333049 
2.335658 
2.337659 
2.339950 
2.341632 
2.343905 
2.345570 
2.347525 
2.349472 
2.351410 
2 353339 
2 355200 
2.357172 
2.3 590 7" 


7 


2.271144 
2.273404 


2.275772 
2.278067 


2.280351 
2.282022 
2,284882 
2.287130 
2.289366 
2 291591 
2.293804 
2.296007 
2.298198 
2.309378 
2.302547 
2.304706 
2.306854 
2.308991 
2.311118 
2.313234 
2.315340 
2.317430 
2.319522 
2.321598 
2.323664 
2 325721 
2.327767 
2.329804 
2.331832 
2.333850 
2.335859 
2.337858 


2.339349 | 


2.341830 
2.343802 | 
2.345706 
2.347720 
42+ 
2.351603 
2.353532 
235545 
2 357303 
2.359206 


8 
2.271377 
2.273696 
2 276002 
2.278296 
2.280578 
2,282849 
2.285107 
2.287354 
2.289589 
2.291813 


2.294025 
2.2962 26 


2.298416 
2.300395 
2.302764 
2.304921 
2.307068 
2.309204 
2.311330 
2.313445 
2.315550 
231 7645 
2.319730 
2 321805 
2.323871 
2.325926 
2.327972 
2.330008 
2.332034 
2.334051 
2 330059} 
2 338058 


2.340047 
2.342028 
2.343999 
2.345901 
2 347915 
2.349360 
2.351790 
2 353724 
2.355943 
2.357554 


9 


2.273927 
2.276232 
2.278525 
2.280806 
2.283075 
2.285332 
2.287579 
2.289812 
2.292034 
2.294240 
2.296446 
2.298635 
2.3008 13 
2. 302980 
2 305136 
2.307282 
2.309417 
2.311542 
2.313656 
2.315766 


2.317854 
2.319938 
2.322012 
2.324077 
2.320131 
2.328176 
2.330211 
2.332230 
2.334253 
2.339254 
2 338257 
2.340240 
2.342225 
2.344190 
2.340157 
2.348110 
2399954 
2.351989 
2.353918 
2.355834 
2.357744 


| 
| 
| 


2 359450 


. 


X 


2271609233 


— — 
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New 
229 
230 
231 
232 
233 
234 


2 
— 


12429752 


O 


2.359835 
2.361728 


2.372912 
2.374748 
2.370577 
2.378398 
2.380211 
2.382017 
2.383815 
2.385606 
2.387390 
2.389166 
2.390935 
2.392697 
2.394452 
2.395199 
2.397940 
2.399574 
7.401400 
2.493120 
2.404834 
2.406540 
2.408240 
2.409933 
2.411620 
2.413300 
2.414973 
2.416640 
2.418301 
2.419950 | 
2.421604 
2.423240 
2.424882 
2.426511 
2 428135 


— 


2.431304 


I 
2.300025 
2.361917 
2. 363 800 
2.365675 
2357542 
2.369401 
2.371253 
2.373096 
2.374932 
2.370759 
2.378580 
2.380392 
2.382197 
2.333995 
2.385785 
2.387568 
2.389343 
2.391111 
2.392873 
2.394627 
2.390374 
2.398114 
2.399847 
2.401573 
2.403292 
2. 405005 
2. 4067 10 
2. 408409 
2.410102 
2.411788 
2.413467 
2.415140 
2.416807 
2.418467 
2.420121 
2.42 1768 
2.423410 
2.425045 
2.420074 
2.428297 
2.429914 
2.431525 


1 


2 
2 300215 
2.352105 
2.363988 
2.365862 
2.367728 
2.369587 
2.371437 
2.373280 
2.375015 
2.376942 
2.378761 
2.380573 
2 382377 
2.384174 
2.385964 
2.387746 
2.389520 
2.391288 
2.393048 
2.394802 
2.396548 
2.398287 


2.400020 
2.401745 
2.403404 
2.405175 
2.406881 
2.408579 
2.410271 
2.411956 
2.413635 
2.415307 
2.410973 
2,418633 
2.420286 


2.421933 
2.423573 
2.425208 
2.426836 
2.428459 
2.430075 
2.431085 


2.433290 


3 
2.300404 
2.362294 
2.304176 
2.366049 | 
2.367915 
2.309772 
2.371622 
2.373464 
2.375298 
— 7 # oe 
2.378943 
2.380754 
2.382557 
2.384353 
2.386142 
2.387923 
2.389697 
2.391464 
2.393224 
2.394977 
2.396722 
2.398461 
2.400192 
2.401917 
2.403635 
2.405 346 
2.407051 
2.408749 
2.410440 
2.412124 
2.413802 
2.415474 
2e417139 
2.418798 
2.420451 
2.422097 
2.423737 
2.425371 
2 426999 
2.428621 
2 430236 
2.431846 


| 


, 
| 
ö 
; 


1 
2.360593 

2.362432, 
2.364362 | 
2,365236 
2.368101 
2.369958 
2.371806 
2.37364; 
2.375481 
2.377306 


2.379124 
2.380934 
2.382737 
2.384533 
2.386321 
2.388101 
2.389874 
2.391641 
2.393400 
2.395152 
2.390896 
2.398634 
2.400365 
2.402089 
2.40380 
2.40551] 
2.407221 
2.408918 
2.410005 
2.412291 
2.413970 
2.415041 
2.417300 
2.418904 
2.42001 
2.422201 
2.423901 
2.42553 
2,42710 
2, 42876 
2. 4303) 
2.43200 
2.433010 


2.432969 | 


2.433129 


2.423450 | 


r 


from 1 to 10000, 


4 

7 1.3607 83 
12.362671 
1.36455! 
12.366423 
11368287 
yl 2.370143 
5371991 
917373831 
i 2.375604 
12377488 
12.379305 
17381115 
1.382917 
1.384712 
2386499 
2388279 
2.39005 1 
391817 
1393575 
1395326 
2307070 
2.398808 
2600538 
1402261 


1403978 
1405688 


17472 
2419129 
11420781 
1.422426 | 
[2.424064 
12425697 
6427324 
1423944 
430559 
7.432167 
5.433770 


© 


2.30972 
2.362859 


2.364739 
2.366610 


2.368473 
2.370328 
2.372175 
2.374015 
2.375846 
2.377670 
2.379487 
2.381296 
2.383097 
2.384891 
2.386677 
2.388456 
2 390228 
2.391993 
2.393751 
2.395501 
2.397245 
2.398981 
2.400711 
2.492433 
2. 404149 
2.405858 
2.407501 
2.409257 
2.410946 
2.412628 
2.414305 
2.415974 
2.417638 
2.419295 
2.420945 
2.422590 
2.424228 
2.425860 
2.427486 
2.429106 
2.430720 
2.432328 


2.433930 


| 


: 
F 


5 
2.361161 
2.363048 
2.304920 
2.360796 
2.368659 
4.370513 
2.372360 
2.374198 
2.376029 
2.377852 
2.379668 
2.381476 
2383277 
2.385070 
2.38085 5 
2.388634 
2390405 
2.392169 
2.393920 
2.395070 
2-397418 
2.399154 
2.400883 
2.402605 
2.404320 
26406029 
2.407731 
2.409420 
2.411114 
2.412790 
2.414472 
2.416141 
2.417804 
2.419400 
2.421110 
2.422754 
2.424392 
2.426023 
2.427648 
2.429268 
2.430881 
2.432488 


8 
2.361350 
2.363236 
2365113 
2.306983 


2.368844 


2.370698 
2.372544 
2.374382 
2.370212 


2.378034 | 


2.379849 
2.381656 
2 383456 
2.385249 
2.387034 
2.388811 
2.390582 
2.392345 
2.394101 
2 395850 
2.397592 
2+399327 
2.401056 
2.402777 
2.404492 
2.400199 


_— 


2.407900, 


2.409595 
2.411283 
2.412964 
2.414639 
2.416308 
2.417970 
2.419025 
2.421275 
2.422918 
2.424555 
| 2.426180 
2.427811 
2 429429 
2 431042 
| 2 432049 


— 


2.434090 þ 2 431240 


| 
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ES £3 
2.361539 
2.363424 
2.365301 
2 367169 
2.369030 
2 370883 
2.372728 
2.374565 
2.370394 
2.378215 
2.380030 
2.381837 
2.383636 
2.385427 
2.387212 
2.388989 
2.390758 
2.392521 
2.394276 
2.396025 
2.397766 
2.39950! 
2.401228 


2.402944 | 


2.404063 
2.400370 
2.408070 
2.409764 
2.411451 
2.413132 
2.414806 
2.416474 
2.418135 
2.419191 
2.421439 
2.423082 
2424718 
2.420349 
2.427973 
2.429591 
2.43120} 
2.432809 
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A Table of Logarithms, 


Num 
272 
273 


2.434569 


2.439333 


2.472756 


O 


2.436163 
2.43775! 


2.440909 
2.442480 
2.444045 
2.445004 


2.447158 2. 


2.448706 


2.450249 
2.451786 


2.453318 | . 


2.45484 

apes 1 
2.457882 
2.459392 
2.460898 
2.452398 
2.463893 
2.465383 
2.466868 
2.468347 
2.469822 
2.471292 


2.474216 
2.475671 
2 477121 
2.478566 
2.480007 
2.451443 


1 

2.434728 
2.430322 
2.437909 


2.439491 
2.441066 


2.442030 
2.444201 


2.459543 
2.461048 
2.402548 
2.464042 
2.405532 
2 467016 
2.468495 
2.469999 
2.471438 
2.472903 


2.482374 ; : | 


2.484300 
2.485721 
2.487138 
2.488551 
2.489958 


2 491302, 


2.492760 
2.494155 
2.495544 


2. 


| 2.490099 
2.491502 
2.492900 
2.494294 
2 495083 


2.490930 


2.497068 | 


F 


2 


2 434888 
2.430481 
2.438067 
2.439048 
2.441224 
2.442793 
24444357 
2.445915 
2.447468 
2.449015 


2.450557 
2.452093 
2.453024 
2.455149 
2.456670 
2.458184 
2.459094 
2.401198 
2.462697 
2.464191 
2.465680 
2.407164 
2.468643 
2.470116 
2.471585 
2.473049 


| 2.483159 


2.484584 
2.480005 
2.487421 
2.488833 


2.491642 
2.493040 
494433 
2.495822 


2.497200 


3 
2.435048 
2.430640 
2.438220 
2.439806 
2.441381 
24442950 
2. 444513 
2.440071 
2.447023 


2.449170 | 


2.450711 
2.452247 
2.453777 
2.455302 
2.456821 
2.458336 
2.459845 
2.401348 
2.462847 
2 464340 
2.405829 
2.467312 
2.468790 
2.470263 
2.471732 
2.473195 
2.474053 
2.476107 
2.477555 
2.478999 
2.480438 
2481872 
2.483302 
2.484727 
2.486147 
2.487503 


| 2.488973 
2.490239. 


2.490380 
2 491782 
2.493179 
2.494572 
2.495960 
2.497 344 


67 


| 


4 


— wo 


2.435297 
2.430798 
2.438384 
2.439964 
2.441538 
2.443106 
2.444069 
2.445226 
2.447776 
2.449324 
2 450865 
2 452400 
2.453930 
2.455454 
2.4569) 
2.45848) 
2.459995 
2.401498 
2.462997 
2 464489 


2.455977 
2.407460 


2.468938 
2.470410 
2.471878 
2.473341 
2.474799 
2.470252 
2.477100 
2.479143 
2.480582 
2.482010 


2.48344 
2.484869 
2.486280 
24437704 
2.48911 
2. 19050 
2.40192 
7.45330 
2.49471 
2.49009 


2.49748 


| 


from 1 to 10000. 


(3235 


Rem ns 
412,435300 
436957 
11438542 
52.470122 
1.461675 
112443203 
1.444825 
902440382 
2447933 
1440478 
2.451018 
1452553 
5454082 
11.455505 
11457125 
2458038 
450146 
52.451649 
52.453 145 
1494539 
[2.465126 
2.457508 
[2459985 
470557 
1.47 2025 
[14473457 
11474944 
12 479397 
12477844 
12479287 
1450725 
2482150 
[2483587 
[2485011 
12486430 
487845 
(2459255 
2.490561 
11492062 
[14493458 
[ages 


7.495237 
1497621 


| 0 


2.435520 
2.437116 
2.438700 
2.440279 
2.441852 
2.443419 
2 444981 
2.449537 
2.448088 
2.449233 
2.451172 
2.452706 
2.454235 
2.455758 
2.457270 
2.458789 
2.460296 
2.461799 
2.463 296 
2.464787 
3 
2.467756 
2.469233 
2.470704 
2.472171 
2.473633 
2.475090 
2.476542 
2 477989 


2.479431 
2.480809 


2.482302 


2.483730 
2.485153 
2.486572 
2.487986 
2.489396 
2.490801 
2.492201 
2.493597 
2.494939 
2.492370 


_— 


Ze 44 2009 
2.443570 
2.445137 
2.440692 
2.448242 
2.419287 
2.451326 
2.452859 
2.454387 
2.455910 
2.457428 
2.458940 
2.460447 
2.461948 
2.463445 
2.404936 
2.409423 
2.497904 
2.4693 80 
2.470851 
2.472317 
2.473779 
2.475235 


2.476687 


2.478133 
2.479575 
2.481012 
2.482445 
2.483872 
2.485295 
2.486714 
2.488127 
2.489537 
2 490941 


| 2497759: 


2.492341 
2 493737 
2.495128 
2.499514 
2.497897 


8 


2.435844 
2437433 
2.439017 
2.440594 
2.442166 
2.443732 
2.445293 
2.446848 
2.448397 
2.449941 


2 451479 
2 453012 
2.454540 
2.456002 
2.457579 
2.459091 
2.460597 
2.462098 
2.403594 
2.465085 
2.466571 
2.40805 2 
2.469527 
2.470998 
2.472404 
2.473925 
2.475381 
2.476832 
2.478278 
2.479719 
2.481156 
2.482588 


2.484015 
2.485437 
2.486855 
2.488269 
2.489677 
2.491081 
2.492481 


9 Dig.; 
2.436005 159 
2.437592 159 
2.439175 158 
2.440752 158 
2.412323 
2.443888 
2.445448 
2.147003 
2.448552 
2 459095 
2.451033 
2.453165 
2.454092 
2.456214 
2.457730 
2.459242 
2. 400747 
2.462248 
2.463744 
2.405 234 
2.460719 
2.408 200 
2.459675 
2.471145 
2.472610 
2.474070 
2.475526 
2.475976 
2.478422 
2.479863 
2.481299 
2.482731 
2.484157 
24485579 | 
2.480997 
2.488410 
2.489818 
2.491222 
2.492021 


2.493876; 


2.495207 
2.499053 
2.498035 


2.494915 


2497455 I 39 | 


2.496791 
2.408 J 7 31 


X 3 


A Table of Logarithms, 
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Num o 


2.498311 
2.499087 
2.501059 
2.502427 
2 503791 
2.505150 
2.506505 
2.507856 
2.509202 
2.510545 
2.511883 
2.513218 
2.514548 
2.515874 
2.517196 
2.518514 
2.519828 
| 2-521138 
2.522444 
2.523746 
$ | $23 SZOLJ 
2.520339 
2.527630 
8] 2.528917 
2.530200 
2.331479 
2.532754 
2.534026 
2.535294 
2.536558 
2.537819 
3462 539076 
2.5 403 29 
2541579 

349 2 542825 
| 350 2 544068 
351 2.545307 
2.540543 


| 


2.551450 


| 2.552668 


_ 
2 498448 
2.499324 
2.591196 
2.502564 
2.503927 
2.505 286 
2.506640 
2.507991 
2.509337 
2.510679 
2.512017 
2.513351 
2.514080 
2.5 16006 
2.517328 
2.518645 
2.519959 
2.521269 
2.522575 
2.523876 
2 $25174 
2.526468 
2.327759 
2.529045 
2.530328 
2.531607 
2.532382 


2.334153 
2.535421 
2.536685 


2.537945 
2 539202 


2.540455 
2.541704 
2.542950 
248 
2.34543 

2.546666 
2.547898 
2.549126 
2.550351 
2.551572 
2.552790 


2 ö 


2.4985 86. 
2.499962 
2.501333 
2.502700 
2.504063 
2.505421 
2.596775 
2.508125 
2.509471 
2.510813 
2.512150 
2.513484 
2.514813 
2.516139 
2.517400 
2.518777 
2.520090 
2.521400 
2.522705 
2.524006 
2.525304 
2.526598 
2.527888 
2.529174 
2.530456 
N 
2.534280 
2.535546 
2.530811 
2.538071 
2.539327 
rqocto 
(8-548 829 
2.54307 
2.34431 
2.345554 
2.540789 
2.548021 
2.349249 
2.550473 
2.551694 


2.552911 


— 


3 
2.498724 
2.500100 
2.501470 
2.502837 
2.504199 
2.505557 
2.500911 
2.508260 
2.509606 
2.510947 
2.512284 
2.513617 
2.514945 
2.5 16271 
2.517592 
2.518909 
2.520221 
2.521530 
2.522835 
2.524136 
2.325433 
2.520727 
2.528016 
2.529302 
2.530584 
2.531862 
2.5 33136 
2.534407 
2.535074 
2.530937 
2.538197 


2.539452 


2.540705 
2.541953 
2.543199 
2.544440 
2.545078 
2.546913 
2.548144 
2.549371 


2.550595 
2.551816 


2.553033 


by A. e 
2.498862 
2.500236 
2.591607 
2.502973 
2.594335 
2.505693 
2.507040 
2.508395 
2.509740 
2.511081 


2.512417 
2.513750 
2.515079 
2.51640; 
2.517724 
2.5 19040 
2.520352 

2.521601 
2.522966 
2.524266 
2.525563 
2.526856 
2.528145 
2.529430 
2.530712 


2.533263 
2.534534 
2.535800 
2.537063 
2.538322 
2.539578 
2.540830 
2.542078 
| 2.543323 
2.544504 
2.545802 
2.547030 
2.548260 
2.549494 
2.55071} 
2.551935 


2.553154 


+ 


2.53198 


— 2 % Pang — — = — 


— — 


from 1 to 10000. ( $2859 J 
| 5 8 | fn PLL as i 6 | 
(4498999 | 2-499137 [2.499275 2.499412 2.499550 
2.500374 | 2.500511 | 2.500648 2 500785 2,500922 
[2.501744 | 2-501880 2.502017| 2.502154 2.502 290 
. 503 109 2.503240 2.593332 2.503518] 2.503654 
1504471 | 2.504607 | 2.504743} 2.504878 2.505014 
p[2.505828 | 2.505993 | 2.506099 | 2.506234 | 2,505370 
1507181 | 2.507316 | 2.507451 | 2.507586] 2.5021 
þ[2.508530 | 2.508664 | 2.508799 | 2.508933| 2. 509068 
112509874 | 2.510008 | 2.510143 | 2.5 10277 2.510411 
12.511215 | 2.511348 2.511482 2.511616|2 511750 
1512571 2.512084 [2.512818 2 512951] 2.513084 
$12.513383 | 2.514016 | 2.514149] 2 514282] 2.514415 
2515211 | 2.515344 [2.515476] 2.515609] 2.515741 
2516535 | 2:516668 2.5 16800 2.516932] 2.517064 
2517855 | 2.517987 [2.518119] 2.518251] 2,518382 
[2.519171 | 2.519303 | 2.519434 | 2.519565 | 2.519697 
2.520483 | 2.520514 | 2.520745 | 2.520876 2.5 21007 


| | 
66 12.521792 2.521922 [2.522053 2.522183 2.522314 
60 1.523096 | 2.523226 [2.5 23356 2.5 23486 2.523616" 
6 1.524396 | 2.524526 2.524556 2.524785 | 2.524915 
— 8 /:-5:5992 | 2-5 25822 | 2.525951 | 2.526081 [2.526210 
1 |:.:26955 2.527114 | 2.527243| 2.527372| 2,527501 
45 (2.528274 | 2.528402 | 2.528531 | 2.528650 2.528788 | 
2 2529559 2.529087 2.529815 2.529943 | 2-530072 
1 530840 2.530968 2.531095 2.531223 2.531351 
7 532117 | 2.532245 [2.532372 2.532509 |2.532627 
1 53339! | 2-533518 [2.533645 | 2-533772 12-533899 
0% % | 2-534787 |2.534914|,2-535941| 2.535167 
359272536953 | 2.536179] 2.530306| 2.530432 
122 2537189 | 2.537315 [2.537441 24537507 | 2-537693 
8 | 2-538574 [2.538699 2.538525 | 2.538951 


9539703 | 2.539829 2.539954 2.540079 2.549204 
2.549955 | 2.541080 |2.541205| 2.541330| 2.541454 | 
323 12,542203 | 2.542327 [2.542452 2.542576] 24542791 
504 5444254 bneb4+- I 2.543996 2.543820] 2.543944 


—_— 


30: (#544938 | 2.544812 2.544936 2.545060| 2.545183 
036M [4545925 | 2.54049 2.546172 2.546296] 2.546419 
26688 [#547159 | 2.547282 2547405 2.547529] 2.547652 
494 114548339 | 2.548512 | 2.548635 2.548758) 2.548831 
717 1.549616 2.549739 | 2 549861 2.549984 2.550106 
938 [2.550840 | 2.550962 2.55 1084 2.551206 2.551328 

0.552059 | 2.552181 2.552303] 2.552425 2.552546 

[2.553276 |-2455 3397 |-2-553519] 24553040 | 2.553762 


— wc A. At. — —_ ” 


1 


( 328 ) 


A Table of Logarithms, 


Nam 


Va 
— 
O 


! 


— 
2.553583 
2.555054 
2.5 56302 
2.55750. 
2 558709 
2.559907 
2.551101 
2.562293 
2.563481 
2.564666 
2.565848 
2.557020 
2.508202 
2.569374 
2.570543 
2.571709 
2.572872 
$.3 7493! 
2.575188 
2.575341 
2.577492 
2.578639 
2.579784. 
2.5 8092 5 
2.582063 
2.583199 
2.584331 
2.585461 
2.586587 
2.587711 
2.588832 
2 589950 
2,591065 
2.592177 


2.593286 


| 2.594392 
2.595496 


2.596597 
2.597095 
2.598790 
2.599833 
2.600973 


2 602060 


—  _— 


2.554004 
2.355215 
2.5 56423 
2.557027 
2.558828 
2.5 60026 
2.561221 
2.562412 
2.563600 
2.504784 
2.565968 
2.507144 
2.568319 
2.569431 
2.570050 
2.571825 
2.572988 
2.374147 
2.375303 
2.570450 
2.577907 
2.578754 
2.579898 
2.581039 
2.582177 
2.583312 
2.584444 
2.585573 
2.586700 
2.587823 
2.588944 
2 590061 


2.591176 
2.592288 
2.593397 
2.594503 
2.595606 
2.59070; 
2.597805 
2. 598900 
. 
2.601082 
2 602168 


| 


2 
2.554120 
2.555336 
2550544 
2.557745 
2.558945 
2.560146 
| 2.561340 
2 562531 
2.663718 
2.564903 
2. 560084 
2.567262 
2.568436 
2.569608 
2.570770 
2.571942 
2.573104 
2.574263 
2.373419 
2.576572 
2.577721 
2.578868 
2.5 80012 
2.581153 
2.582291 
2.583425 
2.584557 
2.585680 
2.585812 
2.587935 
2.589055 
2.590173 
2.591287 
2.592399 
2.593 508 
2.594613 
2.595777 
2.596817 
2.597914 


"EY 


3 


2.554247 


2.355457 
2.556564 


2.557868 
2.559068 
2.560265 
2.561459 
2.552650 
2.563837 
2 568021 
2. 566202 
2.597379 
2.568554 
2.569725 
2.570893 
2.572058 
2.573220 
2.574379 
2.375534 
2.570687 


2.577836 


— > 


2.578983 
2.580126 


2.581267 
2.582404 
2.583539 
2.584670 
2.585799 
2.586925 
2.588047 


2.590284 


2.592510 
2.593618 
2.594724 

2.595827 
2.596927 
2.598024 


2.599119 
2.000210 


2.601 299 


2 602386 


2.589167 


2.591398 


2 602404 


4 


— 


2.554368 
2.555578 
2.556785 
2.557988 


| 2.559188 


2.560385 
2.501 5278 
2.562768 
2 503955 
2.505139 
2.506320 
2.567497 
2.568671 
2.569842 
2.571010 
2.572174 
2.573336 
2.574404 
2.575650 
2.576802 
2.377951 
2.579097 
2.580240 
2.581381 
2.582518 
2.583052 
2.584783 
2.585912 


2.587037 
2.888160 


2.589270 


222055 
2.591510 
2,592621 
2.593729 
2.594834 
2.595937 


2.59703 


2.598134 
2.599228 
2.600319 
2. 60 1408 


— 
— 3 
» . . 


from t to 10000. | 
be 1 7 TM 2 9 . 
, 5 2.554882 2.554973] 121 
e ee e e 
il RGA 557146 [2.557266 2.557387 121 
e e 
b 2 * 9428 2.559548 2.559667 2.559787 120 
; 1.55930 * + x0 2.500743 2.500863 2.500932 119 
ö A 1. 2.561936 | 2.562055 2.562174] 119 
58 2.363006 2.553125 | 2.563244\ 2.563362] 119 
/ =o 1 2.504311 | 2.564429 2.594545 119 
5. 2.565375 | 2 $65494 L $0g0r21 2.500230] 218 
9 . e eee —— — — 8 
| ;: 2.566791 | 2 56090911 
ee ee ore 
J 
5 | | 6 2.570193 | 2.570309| 2.57042 
65502570076 | 2.57 2.571478 2.571592 117 
9: 5 3 We. Arcs 2.572755] 116 
n * 3 766 2.573684 | 2.573800 2.573915 116 
8 3 CS 2.574841 18777 1878276 the 
a . 1112.57 
„ 33 or 3 2.377377 | 115 
- 19 565 2.78787 2.578295 | 2:578410| 2728825 315 
ONT | EE {ons | 2 579669 114 
097 Per on 1.582563 3 —ç 2.5 808116114 
— 33 2 281608 2.581722 | 2.581836| 2.581950 114 
— 1557 dives 2.582858 2.582972 2.593085 — 
| | b 583992 2.584105 2.58421 
052 573705 2.583879 [2.5 2.585235 2.585348 113] 
5 babe N 2275 2.386362 2.580475 11 
4 ; 587486 2.587599] 1 
io Wn e | 55906 e e 12 
160 F- . ; 8] 112 
e | 589614 | 2.589726] 2.589838 
att — 192165 ä 2598642 | 2.590953 112 
| . 1 
1510 $01621 2.591732 4 98 2:593175 Wer 
26 592732 2.592843 | 2.59 ob1 1 2.594171] 2.594282! 111 
13729 693540 en 2.595276] 2.595386 110 
4834 2945 44 16.5 18456 2.595377 2.596487 | 110 
1 ow 2357236 4 397360 59547838851 
97 p 77 2.598081} 110 
90 les 12 5333 —_— 2 2599) 109 
* 2 1588577 2859646 2.900755 | 2. 00864] 109 
0 , 601951 109 
01517] 2.601625 [2.601734 | 2.601843 2 
* n — — 1 2 


( 330 ) 
Nam 0 1 
4012.603144 2.603253 
402 | 2.654226 | 2.604334 
403 | 2.605305 | 2.605413 
404 | 2.606381 | 2.606489 
2.607455 | 2.607562 
2.085 26 | 2.608633 
2.509594 | 2.609701 
2.610660 | 2.610707 
2-011723 [2.011829 
2.612784 |2.612890 


2.613842 | 2.613947 


A Table of Logarithms, 


— 3 
2.603301 | 2.603409 
2.604442 2.6045 50 
2.605 5 20 2.605628 
2. 605596 2.606704 
2.607669 2.607777 
2.008740 2.608847 
| 2.609808 2.609914 
2.010873 2.610979 
2.611930 2.612042 
2.612996 2.613102 


2.514053 2.614159 


4 
2.003577 
2.50 405 ( 
2.605734 
2.006811 
2.6089; 

2.01002 

1.61 EI 
2.012144 
2.01320 


2.61426 


2.614897 
2.615950 
2.617000 
2.61 8048 
2.619093 
2.620136 
2.62 1176 
2.622214 
2.623249 
2.624282 
2.625312 
2.026340 
2.627366 
2.628389 
2.629410 
2.630428 
2.031444 
2.032457 
2.633468 
2.034477 


2.635484 


2.636488 


2.637490 
2.638489 


6.639486 


2.640481 


8 2.041474 | 


2.642464 
2.043453 
2.644439 


2.645422 
2546404 


2.615003 
2.61605 5 
2.617105 
2.613153 
2.619198 
2.620240 
2.621280 
2.622318 


2.023353 
2.624385 


2.625415 
2.626443 
2.627468 
2.628491 
2.029511 
2.630529 
2.631545 
2.032558 
2.633569 
2.634578 
2.635884 
2.636588 


2.638589 
2.639586 
2.640581 
2.641573 
2.642563 
2.643551 
2.044537 


2.045520 
2.646502 


2.637590 


2.615 108 
2.616150 
2.617210 
2.618257 

2.619302 
2.620344 
2.621384 
2.622421 

2.623456 
2.624488 


7.625518 
2.626546 
2.627571 
2.628593 
2.629613 
2.630631 
2,631647 
2,63 2660 


2,639686 
2.640680 
2.641672 
2.642662 
2.643650 
2.644635 


2.645619 


2.615213 
2.616265 
2.617315 
2.618362 
2.619406 
2.620448 
2.621488 
2.622525 
2.623559 
2.624591 
2.625621 
2.626648 
2.627073 
2.628695 
2.629715 
2.630733 
2.631748 
2.632701 


2.634779 


12.635287 
12.630789 


2.637790 


2.639785 
2.640779 
2.641771 
2.642761 
2.043749 
2.044734 
2.045717 


2.633771 


2.638789 


2.01531 

2.61637 
2.61742 
2.61 840 
2.51951 
2.62055 
2.62159 
2.52202 
2.62366 
2.02460 


2.0257 
2.62674 
2.6277 
2.62870 
2.6298 
2.6308 
2.6318 
2.6328 
2.63387 
2.6348 
2.6358 


2,638 


| 2.6374 


2.6388 
2.6390 
2.6408 
2.6410 
2.6420 
2.6433 
2.6445 
2.645 


2.645600 | 2.646698 2.646 


from t to 10000. 


(332 3.) 


= 
* 24 
155358 
1.604766 
1605843 
606918 
[1.607991 
4. 
1010128 
[1611192 
11612254 
(1613313 
1014370 
1615424 
1610475 


1617524 
1618571 


1619615 
1620656 
1621695 
1622732 
4623766 


2.609167 
2.610244 


2.611298 
2.612360 
2.613419 
2.014475 
2.615529 
2.616580 
2.617629 
2,618675 


2.019719 
2.620760 


2.62 1799 
2.622835 
2.623869 
2.624901 
2.62592 
2.626956 
2.627980 
2.629002 | 
2.630021 
2.631038 
2.632052 
2.633064. 
2.034074 
2.63 5081 
2.636086 
2.637089 
2.63 8090 
2.639088 
2.640084 
2.641077 
2.642069 
2.643058 
2.044044 
2.645029 


2.646011 
2.646991 


7 
2.603902 
2,604982 
2.600059 
2.607133 


2.608205 


2.60927 4 
2.010341 
2.611405 
2,61 2466 
2.613525 


2.014581 
2.615634 
2.616685 
2.617734 
2.618780 
2.619823 
2.620864 
2.62 1903 
2.622939 
2.623972 
2.625004 
2.026032 
2.627058 
2.628082 
2.629104 
2,630123 
2.631139 
2.632153 
2.633165 
2.034175 
2 0635182 
2.636187 


2.637189 
2.638 190 
2.639188 
2.640183 
2.641176 
2 642168 
| 2.643156 
2.644143 
2.045127 
2.646109 


8 


2.604010 
2.605089 
2.606166 
2.607240 
2.608312 
2.609381 
2.010447 
2.611511 
2.612572 
2.613030 
2.614686 
2.615740 
2.616790 
2.617839 
e 
2.619928 
—— 
2.622007 
2.623042 
2.624076 
2.625107 
2.626135 
2.627161 
2.628184 
2.629206 
2.630224 
2.631241 
2.632255 
2.633266 
2.634276 
2.635283 
2.636287 
2.637289 
2.63 8289 
2.639287 
2.640283 
2.641276 
2.642267 
2.643255 
2.644242 
2.645226 
2.646208 
2.647187 


5 
2.604118 
2.605 197 
2.600274 
2.607348 
2.608419 
2.609488 
2.610554 
2.611617 
2.91 2678 
2.913736 


2.014792 
2.615845 


2.616895 
2.617943 
2.618989 
2.620032 
2.621072 
2.622110 
2.623146 
2.624179 
2.625209 
2.026238 
2.627263 
2.628287 
2.629308 
2.630326 
2.631342 
2.632356 
2.633367 
2.634376 


2.035383 
2.636388 
2.637390 
2.638389 
2.639387 
2.6403 82 
2.041375 
2.642366 
2.043354 
2.044340 
2.645324 


— 


1 1 


2.647288 


* — 


— 


2.647089 


— * 


N 


— — 


Diff. 
108 
108 
108 
107 
107 
107 
107 
106 


106 
106 


106 
105 
105 
105 
105 
104 
104 
104 
104 
103 
103 


— 


A Table of Logarithms, 


2.661813 


650 2.662758 


2.663701 
2.664642 
2.665 581 


442.6505 18 


2.667453 
2.668386 
2.669317 
2.670246 
| 2.671173 
2.672098 
2.673021 
2.673942 
2.674861 
2.675778 

2.676694 
2.677607 
2.6785 18 
8 12.679428 
. 680335 


480 2.681241 


2.047451 
2.043458 
2.649432 
2.650405 
2.651375 
2.052343 
2.653309 
2.654273 
2.055234 
2 635194 


5 [2.657451 


2.638107 
2.659060 
2.600011 
2.660960 
2.661907 
CO” 
2.0037 

26650 
2.665 575 
2.655612 


2.668479 


2.559410 
2.070339 
2.671265 
2.672190 
2-073113 
2.074034 
2.674953 
2.675870 


2.677298 


2.679519 
2.680426 
2.68 1332 
2.682235 
2.683137 
2.684037 
2.684935 
2.685831 
2 686526 


2.667546 


2.676785 


2.678609 | 


2 


2.047576 
2.048555 
2.649530 
2.65050 
2.651472 
2.052440 
2.653495 
2.05436) 
2.655331 
2.650290 
2.057247 
2.658202 
2.659155 
2.660106 
2.661055 
2.652002 
2.662947 
2.663889 
2.604830 
2.605708 
2.666705 


7.60 7 6 40 


2.669503 
2.670431 
2.071358 
2.672283 
2.673205 
2.674126 
2.675045 
2.675961 
2.676876 
2.677789 
2.678700 
2.679510 
2.680517 
2.681422 
2.682326 
2.683227 
2.684127 
2.685025 
2.685921 


2.686875 


| 


2.658572 | 2.658665 


Sy 
2.047070 
2.048653 
2.64952) 
2.650599 
2.651569 
2.652536 
2.653502 
2.054495 
2.055427 
2.650386 
2.057343 
2.658498 
2.659250 
2.660201 
2.651150 
2.662096 
2.663541 
2.663983 
2.654924 
2.655882 
2.655799 


2.057733 


2.659590 
2.670524 
2.671451 
2.672375 
2.673297 
2.674218 
2.675136 
2.676053 
2.676958 


2.077881 
2.678791 
2.679700 
2.680607 
2.681513 
2.682416 
2.683317 
2.684217 
2.685114 
2.685010 


2.635904 


3 
2.647774 
2.648750 
2.549724 
2.050636 
2.071665 
2.652633 
2.953598 
2.65456 

2.65 552 

2 656481 


2.05743 
2.558391 
2.65934 
2.650290 
2.651244 
2.66219 
2.66313 
2,65 407! 
2,65oil 
2.6559; 
2.06680 


2.05782 
2.66875 
2.66908 
2.67061 
2.67154 
2.67240 
2.67339 
2.67431 
2.67527 
2.67614 
2.67705 


2.67797 
2.67883 
2.67971 
2.68060 
2.6816 
2.68250 
2.6834 
2.6843 
2.6852 
2.6861 
2.6369 


* 


from 1 to 10000. ( 333 ) 
„ FOREST 
1647872 2.647059 | 2.648067 | 2.648165 | 2.648262| 98 
648848 | 2.043945 | 2.049043 | 2.649140 | 2.649237 g7 | 
1649821 2.049919 2.650016 2.650113 2.650210 g7 
650793 2.650890 2.550987 2.05 1084 2.651181 97 | 
51752 | 2.651859 | 2.651956| 2.652053 | 2652150 97 
2652730 | 2.052820 | 2.652923 2.653019 | 2.653116 97 
653695 2.553791 | 2.653888 | 2.65 3984 2.654080 96 
1654658 | 2.054754 | 2.554850 2.654940 2.65 5042 96 
| 2 055714 | 2.6558r0| 2.655906 | 2.65 96 


2 — a 


265561 
36577 2.056673 2.050769 2.050864 2.550960 96 
1657634 2.657629 | 2.657725 2657820 2.657916 95 
180 2.658584 | 2.658679 | 2.658774 | 2.658870 * 
659441 | 2.059530 | 2.659631 [2.059726 | 2.659821 95 
16:0391 | 2.660486 | 2.660581 | 2.660676 | 2.660771 
1661339 | 2.651434 | 2.651529 | 2.661623 | 2.661718 
2662285 | 2.602380 | 2.662474 | 2.562569 2.662663 
1663230 | 2.663324 | 2.663418 | 2.663512 | 2.063607 94 
1664172 | 2.064200 | 2.664360 | 2.664454 | 2.054548 94 
65112 | 2.065206 | 2 665299 | 2.665393 | 3.665487 
1666050 | 2.660143 | 2.666237 |2.665331 | 2.665424 
666986 | 2.667079 | 2.667173 | 2.667206 | 2.667359 
1067920 | 2.668013 | 2.008 100 2.068199 | 2.668293 gz | 
2608852 | 2.668945 | 2.669038| 2 669131 | 2.669224 93 

1069782 | 2 669874 | 2.669967 | 2.670060 2.670153 | 

1670710 | 2.670802 | 2.670895 | 2.670988 | 2.671080 
1671636 2.671728 | 2.671821|2 671913 2.62005 
72560 | 2.672652 | 2.672744 | 2.672836 | 2.672929 
73482 | 2.673574 | 2.673666| 2.673758 | 2.673850 
2 674494 | 2-974586| 2 674677 | 2.674769] gz | 
015320 | 2.075412 | 2.675503|2.675595 | 2 675687| gz 
696236 | 2.676328 | 2.670419| 2.670511 | 2.676602 g2 | 
077150 | 2.677242 | 2.677333| 2-677424 | 2 677516] gy 
678063 | 2.678154 | 2.078245 2.078330 | 2.075427 g1 
678973 | 2.679064 |.2.679155 | 2.079240 bebe 91 


679882 | 2.679973 | 2.680063 | 2.6801 54 | 2.680245 | 91 
d90789 | 2.680879 2.080970 2.681060 | 2.681151] gi | 
681693 | 2.681784 | 2.681874 | 2.68 1964 2.682055 90 
652590 2.682680 | 2.682777 | 2.632867 2.682957 90 
083497 | 2.083587 2 683077 3 683767 2.68385; 90 
6843 684396 | 2.084450 2.084570 | 2 0634666 | 2 684756] 30 
655294 2.685333 | 2.985473] :.683563 | 2.68555 21 30 ' 
W189 | 2.685234 | 2.080302 | 2.080457 | 2.089547 | 8g 
68708; | 2 6874 52 | 2.687 2%. |» 68512 | 2 67 


Cats 
| ( 334 ) A Table of Logarithms, 
Nam.| © 

| 487 | 2.687529 
488 2.683420 
489 | 2.089309 
490 2.690196 
2 69108; 
2.691965 


I 
2.687618 | 
2.688509 
2.089398 


2.690285 
2.691170 


2.692053 


2.687700 
1.68858 
689575 
2.090462 
2.691347 
2.692230 


2.692847 
2.093727 
2.694605 


E 
2.696356 


2.697229 
2.698100 
2.698970 
2.699838 
| 2.700704 
2.701568 
2.702430 
2.703291 
2.704150 
2.705008 
2.705864 
2.700718 
2.707570 
| 2.708421 
2.709270 
2.710117 
2.710963 
2.711807 
2.712050 
2.713490 
| 2.714330 
2.715167 
2.7 16003 
2.716838 
2.717670 
2.718502 
2.719331 
2.7201 59 
2.720956 
2.721811 
2.722634 


2.723456 


2 692935 
2 633815 
2.694693 
R 2 
2.696444 
2.69731 
2.698 188 
2.699057 
2.699924 
2.700790 
2.701654 
2.702517 
2e703377 
2.704236 
2.705094 
2.705949 
2.706803 
2.707655 
2.708506 
2.709355 
2.7 10202 
2.711048 
2.711891 


2.713574 
2.714414 


2.715251 
2.716087 
2.716921 
2.717754 
2.718585 
2.719414 
2.720242 
2.721068 
2,721893 
2.722710 
| 2.723538 


2.712734 


2.093903 
2.094781 
2.695057 
2 696531 
2.697404 
2.698275 
2.699144 
2.700011 
2.700877 
2,701741 
2.702003 
2.703463 
2.704322 
2.705179 
2.706035 
2.706888 
2.707 740 
2.708591 
2.709440 
2,710287 
2,711132 
2.711976 
2.712818 
2.713658 
2.214427 
2.715335 
2.716170 
2.7 17004 
2.717837 
2.718668 
2.719497 | 
2.720325 
2.721151 
2.721975 


2.722798 | 


2.723620 


2.693111 
2.693991 
2.694868 
2544 
2.696618 
2.697491 
2.098362 
2.699230 
2.700098 
2.700963 
2.701 827 
2.702689 


2.703549 
2.704408 
2.705 265 
2.706120 
2.706974 
2.707826 
2.708676 
2.709524 
2.710371 
2.711216 
2.712060 
2.712902 
2.713742 
2.714581 
2.71 541 8 
2.716254 
2.717088 
2.717920 
2.718751 
2.719580 
2.720407 
2.721233 
2.722058 
2.722881 | 


| 2.723702 


” 


from x to 10000, 


53. OI 
2.688064 
2.688953 
{ 2.089$41 
2,690727 
2.691612 
2.092494 
2.693375 
2.094254 
2.095131 
2.696007 
2.696880 
2.097752 
2.698622 
2.699491 


2.700357 
2.701222 


2.702086 
2.702947 


2.703807 


2.704665 
2.705522 
2.706376 
2.707229 
2.708081 
2.708931 
2.709779 
2.710025 
2.711470 
2.712313 
2.713154 
2.713994 
2.714832 
2.715669 
2.716504 
2.717338 
2.718169 
2.7 19000 
2.719828 
2.720655 
2.721481 
2.722305 
2.723127 
2,723948 


| 


7 


2.088153 


2.089042 
2.689930 
2.090816 
2.691700 
2.092583 
2.093463 
2.094342 


2.095219 
2.696094 


2.696968 
2.697839 
2.698709 
2.099578 
2.700444 
2.701309 
2.702172 
2.703033 


2703893 


2.704751 
2.705607 
2.706402 
2.707315 
2.708 166 
2.709015 
2.719863 
2.710710 
2.711554 
2.712397 
2.713238 
2.714078 
2.714916 
3.715753 
2.716588 
2.717421 
2.718253 
2.719083 
2.719911 
2.720738 
2.721563 
2.722387 
2.723 209 


2.7 24030 


8 


2.688242 
2.689131 
2.690019 
2.690905 
2.691788 
2.692671 
2.093551 


2.094430 
2.69 5 306 


2.696182 


2.697055 
2.697926 
2.098796 
2.699664 
2.700531 
2.701395 
2.702258 
2.703119 
2.703979 
2.704837 
2-705093 
2.700547 
2.707400 
2.708251 
1.709 100 
2.709948 
2.710794 
2.711638 
2.712481 
2.713322 
2.714162 
2,715000 
2.715836 
2.716671 
2.717504 
2.718336 
2.719165 
2.719994 
2.720821 
2.721646 
2.722409 
2 723291 


2,724112 


12 
2.688331 
2.6892 20 
2.690107 
2.690993 
2 691877 
2.692759 
2.693639 
2.694517 
2.695394 
2.096269 


( 335) 
| Dif. 


2.697142 | 87 


2.698013 
2.698883 


2.699751 


2.700617 
2.701482 
2.702344 
2.703 205 
2.704065 
2.704922 
2 705778 
2.700032 
2.797485 
2.708336 


2.709185 


2.710033 
2.710879 
2.711723 
2.712565 
2.713406 
2.714246 
2.715084 
2.715920 
2.716754 
2.717587 
2.718419 
2.719248 
2.720077 
2.7 20903 
2.721723 
2.722552 
2.723374 
2 "24104 


| 


— —_ 
: 


—— — 


— — — — — - 
—— — — w_ — — 
A * 4 — A 
— 


= , © Eres =. — — — = * 
— — > — — —— - — — 2 —— — — 
2 _=C "X — — — r — — 8 =2x 2 — E : - — 2 = 4 
l a gr 45 * * "=> = 2 


* & ? = 2 — — = — = 
- — — * a — 1 — > —— x 
£5 add — 2 me 2 2288 — — — 
— — 5 at — 2 - — — — — — 
——_— —— 2 = — —— — 79 » 
— 1 . 2 r — _ 
- —_— — ali Ch - 


—_—_——” 2 - 


> rb M- _ 
r on 
— — 


r 
2 


— * 
. +. th 
* * * 
— — — 
—, 


"A Table of Logan 


2.724276 
2.725094 
2.725912 
2.726727 
2.72754ʃ 
2.728354 


6] 2.729165 


2.729974 


8] 2.730782 
2.731589 


2.732394 
2.733197 
2.733999 
2.734800 
2.735599 
2.736396 
2.737193 
2.737987 
2.738781 
2.739572 
2.740363 
2.741152 


2.742725 
2.743510 
2.744293 


61 2.745075 


2.745855 
2.746634 
2.747412 
2.748188 
2.748963 
2.749736 

2.750508 
2.751279 
2.752048 
2.752816 
2.753583 
2.754348 
2.75 5112 
2755875 
2.756636 


2.757396 


2.741939 | 


— 


— — — 


2.725176 
2.725993 
2.726809 
2.727623 
2.728435 
2 729246 
2.730055 
2.730803 
2.731659 
2.732474 
2.733277 
2.734079 
2.734880 
2.735079 
2.736476 
2.737272 
2.738067 
2.738860 
2.739651 
2.749442 
2.741230 
2 742018 
2.742804 
2.743588 
2.744371 
2.745153 
2.745933 
2.746712 
2.747489 
2.748266 
2.749040 


2.749814 
2.750586 
2.751356 
2.752125 
2.752893 
2.753060 
2.754425 
2.755189 
2.755951 
2.756712 


2724358 


2.7 26890 
2.727704 
24728516 
2.729327 
2.730136 
2.730944 
8 
2 732555 
2.733358 
2.734159 
2.734960 
2.735758 
2.730536 
2.737352 
2.738146 
2.738939 
2.739730 
2.743521 
2.741309 
2.742096 
2.742882 
2.743666 


2.744449 
2.745231 
2.746011 
2.746790 
2.747567 
2.748343 


2,749118 
2.749891 
a ycobdy 
2.751433 
2.752202 
2.752970 
2.753736 
2.754501 
2.755265 
2.756027 
2.750788 


— 13747 1 | 


2.757548 


——— 
2.724522 
2.725340 
2.7 26156 
2.7 26972 
2.727785 
2.728597 
2.729408 
2,730217 


2.731024 
2.731830 


On — ———— 


2.732035 
2.733438 
2.734240 
2.735040 
2.735838 


2.737431 
2.738225 
2.739018 
2.739810 
2.740599 


2.742175 
2.742961 
2.743745 
2.744528 
2.745309 
2.746089 
2.746868 
2.747645 
2.748421 
2.749195 


2.749905 
2.750740 
2.751510 
2.752279 
2.753047 
2.753813 
2.754578 


3.7578 
2 750103 


2.756854 


2.736635 


| 2.745 


| 


— 
2.7240 
2 72542 
2.72624 
7 7205 
2.727806 
2.7286 
2.72941 
2.73020 
2.73 110 
2.7319 
2.732) 
2.7335 
2.7343 
2.7331 
2.7359 
2.7367 
2.7375 
2.7383 
2.7390 
2.7398 
2.7400 
2.741 
2.7422 
2.743 
2.743) 
2.7441 


2.740 
2.740 
2.747 
2.748 
2.749 


2.750 
2.750 
2.751 
2.757 
2.133 
2.753 
2.73 
2.753 
2.75 
2.75 
2.75 


| 24757024 


from r to 10000. 


3. 
62.724085 
12.725503 
2.7263 20 
12727134 
yl 2.727945 
62.728759 
12729570 
730378 
12.731 186 
2731991 
732796 
12733598 
1,734400 
112,735 200 
2735998 
2736795 
2737590 
12738384 
2739177 
1.739968 
1740757 
2741546 
1 742333 
12743118 
2.743902 
2744084 
745465 
746245 
74703 
147800 
748576 
29350 
750123 
750894 
4731004 
752433 
1.753200. 
755960 
1754730 
2.753494 
750250 
75 010 


0 


2.724707 
2.725585 
2.720401 
2.727216 
2.7 28029 
2.728841 
2.729651 
2.730459 
2.731266 
2.732072 
2.732876 
2.733079 
2.734480 
2.731279 
2.7 36078 
2.730874 
2 737070 
2.738463 
2.739250 
2.740047 
2.740836 
2.741624 
2.742411 
2.743190 
2.743950 
2.744702 
2.745543 
2.740323 
2.747101 
2.747878 
2.748053 
2.749427 
2.750200 


2.750971 
2.751741 


| 2-752509 


2.753277 
2475442 
2.754807 
2.755570 
2.750332 
2.757092 


757775 


2.75795! 


7 


2.724849 
2.7 25667 
2.726483 
2.727297 
2.728110 
2.728922 
2.72973 
2.730540 
2.731347 
2.732152 
2.732950 
£.733739 
2.734500 
2.735359 
2.730157 
2.730954 
2.737149 
2.738543 
2.739335 
2.740120 
2.740915 
2.761703 
2.742489 
2.743275 
2.744056 
2.744840 
2.745621 
2.740401 
2.747179 
2.747955 
2.748731 
2.749504 
2.750277 
2.751048 
2.751878 
2.752586 
2.133353 
2754119 
2.754883 
2.75 5646 
2.756408 
2.757108 


2 257927 


— — — — 


2.724931 
2.725748 
2 720504 
2.727379 
2.728191 
2. 7 29003 
2.729813 
2.730621 
2.731428 
2.272233 
2.733037 
2.733839 
2.734540 
2.735439 
2.730237 
2.737034 
2.737829 
2.738022 
3.739414 
2.740205 
2.740994 
2.741782 
2742568 
2.743353 
2.744130 
2.744919 
2.745099 
2.740479 
2.747256 
2.748033 
2.748808 
2.740582 


2.750354 
2.751125 
2.751895 
2.75 2663 
2.753430 
2.754195 
2.754900 
2755722 
2 750454 
2.757244 


2 co 


2.755759 


2.725013 
2.725830 
2.720646 
2 727460 
2.728273 
2 729984 
2.729893 
2.730702 
2.731508 
2.732313 


2.733117 
2.733919 
2.734720 
7.735519 
2.730317 
2.737113 
2.737908 
2.738701 
2.739493 
2.740284 
2.741073 
2.741500 
2.742047 
2.743431 
2.744215 
2.744997 
2.745777 
2.740550 
2.747334 
2.748110 
2.748885 


2.749959 77. 


2 759431 
2.751202 
2 751972 
2.752740 
2.753500 
2.754272 
2.755030] 


2.756560 
2.757320 
2.758079 


1 


| ( 338 ) 


A Table of Logarithms, 


Num 


* 


— 


—— 


O 


2.758155 
2.758912 
2.759668 
2 760422 
2.761176 
2.761928 
2.762679 
2.763428 
2.764176 
2.764923 
2.705009 2 
2.706413 
2.767156 
2.767898 
2.768638 
2.769377 
2.770115 
2.77085 2 
2.771587 
2.772322 
2.773935 


2.773786 
2+774517 
2.775240 | 2 
2.775974 
2 770701 
2.777427 
24778151 
2 778574 
2.779599 
2.780317 
2.781037 
2.781755 
2.782473 


2.783189 


2.783904 

2.784617 
2, 785330, 
2.780041 


| 2 730751 
| 2.787400 


2.788168 


2788875 


| 2 780112 


| 2.787531 


1 
2.75 8230 
2.758988 
2.759743 
2.7 60498 
2.761251 
2.762003 
2762754 
2.763503 
2.704251 
2.704998 
2.765743 
2.760487 
2.767250 
2.767972 
2.768712 
2.769451 
2.770189 
2.770926 
2.771661 
2.172395 
2.773128 
2.773860 
2.774590 
2.775319 
2.770047 
2.770774 
2.777499 
2.778224 
2.778947 
2.779069 
2.7 80389 
9 
2.781827 
2.782544 
2.783280 
2.783975 
2 784089 
2 785401 


2 780822 2 ö 


2788239 


2 
2.758300 
2.759063 
2.759819 
2.700573 
2.701320 
2.762078 
2.762829 
2.763578 
2.704320 
2.765072 
2. 2.765818 
2 766562 
2 767304 
2.768046 
2.768786 
2769525 
2.770263 
2.770999 
2.771734 
2.772408 
2.773201 


2.773933 

2.774663 
2.775392 
2.770120 
2.776846 
2.777572 
2.778296 
2.779019 
2.77974 
2.780401 
2.781181 
2.781899 
2.7 82616 


12.783332 


„ 


2.784046 
2. 5 | 


2.785183 


787602 
* e 


2.782946 


2.789016 


2.785472 ; 
| 2 780254 
2.78089 | 


3 
2.758382 
2.759139 | 
2.759594 
2.760049 
2.761402 
2.762153 
2.762904 
2. 763652 

2.764400 
8 
2.705892 
2.760636 | 2 
2.707379 
2.768120 
2.768860 | 2 


2.769599 
2.770336 
2.771073 
2.771808 
2.772542 
2.773274 
2.774006 
2.774736 
2.775405 
2.776193 
2.776919 
2.777644 
2.778366 
2.779091 
2.779813 
2.780533 
2.781253 
2.781971 
2.782088 
2.783403 
2.784118 
2. 784831 
2.785543 


— 


2.786904 
2.787073 
2.788381 


2 789087 


2.758458 


2.787744 
2.788451 
2.789158 


4 


2.759214 


2.759970 
2.760724 


2. 761477 
2.762228 


2.762978 
2.763725 
2.704475 
2.705221 


2.705566 


2.766716 
2.707453 
2.768194 
2.768934 
2.769673 
2,770410 
2.771146 
2,771881 
2.772615 


| 2.773348 


2.774079 
2.774809 
2.775538 
2.770205 
2.770992 
2.77111] 
2.775441 
2.779163 
2.779885 
2.7 80b05 
2.781324 
2.782042 
2.782759 
2.783475 
2.784189 
2.7 84903 
2.785612 
2.7 86375 
2.787035 


FF © Y 8 a 


I 


„e „„ „% „ ew 


from 1 to 10000. ( 339 ) 

T 
0 2758533 2.758609 2.758685 2.758761 2758836 75 
7 % 75% 24759441 | 2.759517 2.9892 56 
4 | 2.700245 | 2.700121 | 2.760196 2 760272 | 2.760347 75 
1 2560799 2.760875 | 2.760950 2.761025 | 2 761101 75 
WK | 2.761552] 2.761627 | 2.761702| 2.761978 2.761853 75 
d 2762303 2.762378 2.762453 2.762529 | 2 762604 75 
7 2763053] 2.763128 | 2.763203| 2.763278 | 2.963353 75 
5763802 | 2.763877 | 2.763952 | 2.764027 2.704101 | 55 
1 27645 50 2.764624 2.764699 2.764774 | 2.764848 75 
57652925370 2.765445| 2.755520 | 2.566804 24 
1c BE :.:66041 | 2.766115 2.766190 2.766264 | 2.556335 74 
53 76678 5 2.766859 | 2.766933 2 767007 | 2.767082 74 
47675272 767601 | 2.767675 | 2 767749 2.707823] 74 
768268 2.768342 [2.768416 2.768490 2.768504 | 74 
72 WF: 769008 | 2.769082 | 2.769156] 2.709230 | 2.769303 | 54 
1076740 2.769820 | 2.769894 | 2.769958 2.770042| 74 
40 WW :170484| 2.770557 | 2.770631 | 2.770705 | 2.550778 74 
3 4771220] 2.771293 | 2.771357] 2.771440 | 2.771514] 54 
15 [2.771955] 2.772028 | 2.772102] 2.772175 | 2.772248] > 
348 12772088] 2.772702 | 2.772855 2.772908 2.772981 73 
079 7734212223404 2.773507 2.773640 | 2.773713 73 
22 WW +774152| 2.774225 | 2.774298 | 2:774371 | 2774474 | 73 
538 2.774882 2.774955 2.775028 2.775100 | 7.775173 73 
255 WY: 773610 | 2.775685 | 2.775756| 2.775829 | 2:7759021 73 
7” BW1:776338| 2.776411 | 2-776483]| 2.776556 | 2.775625 | 53 
7 8177064 2.777137 | 2.777209] 2.777282 | 2.777354 | 53 
44 WY: 777789 | 2.777862 2779340 2.778006 | 2.778079 | 52 
3163 778613 2.778585 2.778658] 2.778730 | 2.778802 72 
736779308 279380 2.779452 | 2.779524 | 72 
obo 779957 | 2-7 80029 | 2.780101 | 2.780173 2.780245 72 
13+ WW /:75067 7 2.780749 2.780821 2.780893 | 2.780965 | 72 
2042 781396] 2.781468 | 2.781540 2.781612 2.781684 22 
2759 782114 2.782186 | 2.782258 2.782329 | 2.782401 | 72 
3475 132831] 2.782902 | 2.782974 | 2.783046 2.783117] 72 
4189 2783546! 2.783618 | 2.783689 2 783761 2.783832] 71 
490) 2784261 | 2.784332 | 2.784403 2.784475 | 2.784546] 71 
35612 [2784974 | 2.785045 2.785 1162.785187 | 2.785250 | >1 
$0375 2785686 | 2.785757 | 2.735828 | 2.785899 2 785970 | 71 
97033 12.786:66 2.785467 | 2.786538 2.785609 2.780680 | 71 
877 2787106 2.787177 2.787248 2 787319 | 2.787390 71 
88451 2.767815 2.787885 2.787956 2 788027 | 2.788098 71 
80155 2788522 2.788593 2.78865; 2.788734 | 2.788804 | 71 

2.759228] 2 789299 2. 8% 2 280440 | 2 585-1 |, 21 


þ of 


. 
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A Table of Logarithms, 


_ 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 


0 | 


2.789581 
2.790285 
2.790989 
2.791691 
2.792392 
2.79309? 
2.793790 
2.794488 


2.795185 
2.795880 


2.790574 
2.797268 
2.797960 | 
2.798651 
2.799341 
2.800029 
2.800717 
2.801404 
2,802089 
2.802774 
2.803457 
2. 804139 
2.804821 
2.805 501 
2.800180 
2.800858 
2.807535 
2.808211 
2.808886 


2.814913 
2.815578 
2.810241 
2 816904 
2.817505 
2.81822C 


1 
2.789651 

2.790356 
2.791059 
2,791701 

2.792462 
2.793162 
2.793860 
2.794558 
2.795254 
2.795949 
2.790044 
2.797337 
2.798029 
2.798720 
2.799409 
2.800098 
2,800786 
2.801472 
2.802158 
2.802842 
2.803525 


2.804889 
2.805569 
2.806248 
2.806926 
2. 807603 


2.811642 
2.812312 
2.812980 
2.813648 
2.814314 
2.814930 
2.815644 
2.810308 
2.810970 
2 817031 


2.804208 


2.818292 | 


| 2 


2.790426 
2.791129 
2.791831 
8.792535 
2.793231 
2.793930 
2.794627 
2.795324 
2.790019 
2.796713 
2.797406 
2 798098 
2.798789 
2.799475 
2. 800166 
2.800854 
2.801541 
2.802226 
2.802910 
2.303594 
2.804270 
2.804957 
2. 805637 
2. 806316 
2. 806994 
2. 807670 
2. 808346 
2.809021 
2. 809694 
2.810367 
2.811038 


— — ww 


2.811709 
2 812378 
2.813047 


2.913714 
[2.814381 


2.815040 
2.815718 
2.816374 
2.817035 
2.317698 
2.818359 


2.789722 


3 
2.789792 
2.790496 
2.791199 
2.791901 
2.792602 
2.793301 
2.794000 
2.794697 
2.795393 
2.796088 
2.790782 
2.797475 
2.798167 
2.798858 
2.799547 
2.800236 
2.500923 
2.801009 
2.802295 


2.802979 
2.803062 


2.804344 
2.805025 


2.805705 
2.806384 
2.807061 
2.807738 
2 808414 
2.8cg088 
2. 809762 
2 800434 
2.811106 


2.811770 
2.812445 
2.813114 
2.813781 
2.814447 
2.315 13 
2815777 
2.81640 
28.7102 
2.817764 


2818424 


— 


| 2.803730 


2.794767 


2.790852 


e e 
2.789863 
2.790567 
2.791 269 | 
2.791971 | 
2.792672 
2.793371 
2.794970 


2.795463 
2.796158 


2.791545 
2.79823) 
2.798927 
2.799616 
2.80030; 
2. 800992 
2.801678 
2.80236; 
2 803047 


2. 804412 
2. 80509 
2.805773 
2.806451 
2.807129 
2.807800 
2.808481 


-» WQ Inn Ct 


from 1 to Io. (24% 3 
ES. 2 2.790144] 2.790215) 70 
e ares | 2390-0] e . bo 
0037 | 2. * 70 
1 [199637 2.791410 2.751400 22 Sn 70 
2.792041 | 2.792111 | 2.792181 22 ng 85 70 
| (1792742 | 2.792812 | 2.792882 2 I 2793725 70 
134% 2793511 27935810 2.79365 2.794418 7 
, 1794139 | 2.794209 | 2.794279 900 2.705116 70 
„ 2794906 2.787 „5 Tr 
2795532 2.795602 2.79 f 6 
. he, 2.790297 | 2.796366| 2.796436] 2 790505 5 
19 050 2.797129 2.797198 69 
5 577 I 796999 : . 2.797821] 2.797890 09 
7 {197014 | 7-7 3 85120 2.798582 | 69 
: 8374 | 2.798443 | 2.7985 
27 795305 2.79 37 7001 2.799203 2.799272 69 
16 | 2798996 2.799055 2.799134 7 60 6 
05 f 179968 5 2.799754 | 2799823 2 ** 65 
92 [09373 8 * 3 * — 2. 801 335 69 
73 WW :301050 | 2.801 £9948 + Foods 2,802021 | 69 
627 1801747 | 2.801815 | 2.891884 | 2, : 58 | 68 
10 1802432 rx 280325: * 2 68 
902116 2.303184 2.80 A 68 
2 * 2.303867 2203935 | att 18475 TY 
003 404480 | 2.804548 | 2. 525 2775 2.805433 68 
eser 2.805229 | 2.80; ; 806112068 
4 11058 0 A 1 | ESI 2 68 
12559 | 2.800587 | 2. TY 2.807467 | 68 
ho aul) | 2.807264 2.80858 b lay 0 63 
* ls | 2030s 2.88583 e eee, 
1568548 | 2.80 f 4 .309492 | 67 
— 1409223 2.809290 | 2.809358 2 oy 64s 67 
0500882509896 | 2.809993 | 2.810031 2.810770 2.810837 67 
117 310568 | 2.810636 2.810703, 3 2.817806] 67 
ee | 2.81307 | 2.811374] 2+ 12.812178 67 
251 i! 511910 2.811977 2.51 2044 3 2.812845 67 
13108312579 | 2.812646 | 2.812713 ARE 2.813514 67 
[384 13247 | 2.913314 e 2.814114 2.814181 67 
1451 WI3OL4 2.813981 2.81404 3 580 2.814847 67 
1517 314580 2.814047 2.514714 Rep ay phe 2.815511 66 
1534 1515246 2.815312 a 48 4328155 2.816175 66 
z 1 050 515910 2.815970 2.31 O42 2.816771 2.816838 66 
171088882573 | 2.816639 | 2 816705 4 33] 2.817499] 66 
817087517235 | 2.817301 | 2.817367 us 35 2.81810 66 
8 17890 2.817962 2.918028 . | 8 
318522 | 2.88688 2.81 8-521 2. 
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699 
700 


2.818885 


2.819544 
2.82020 


2.820858 
2.821513 
2.822168 
2.822822 


2.823474 


2 824126 


2.824776 


2.825426 
2.826075 
2.826722 
2.827369 
2.828015 
2. 828560 
2.829304 
2.829947 
2.830589 
2.831230 
2.831870 
2.832509 
2.833147 
2.833784 


2.834421 
2 835056 


5 2.835691 


2.836324 
2.836957 
2.837588 
2.838219 
2.838849 


2.839478 
2 840106 


2 840733 


2841359 


2.841985 
2.842609 


2.843233 


1 


| 


698 2.843855 


2.844477 
2.345098 


01 | 2 845718 


2.818951 
2.819610 
2.820267 


2.820924 


2.821579 
2.822233 


2.822887 


2.823539 
2.824191 
2.824341 
2.825491 
2.826140 
2.826787 
2.827434 
2.828080 
2.328724 
2.8 29368 
2.830011 
2.830053 


2.831294 


2.831934 
2.832573 
2.833211 
2.833848 
2.834484 
2.835 120 
2.835754 
2.836387 
2.837020 
2.837652 
2.838282 
2 838912 
2.839541 
2.840169 
2.840796 
2.841422 
2.842047 
2.842072 
2.843295 
2.343918 


2.844539 
2.845160 


2.845780 


2.819017 
2.819675 
2.820333 
2.820989 
2.821644 
2.822299 
2.822952 
2.823605 
2.824256 
2.824905 
2.825550 
2.826204 
2.826852 
2.827498 
2.828144 
2.828789 
2.829432 
2. 830075 
2.830717 
2.831358 
2.831998 
2.83 2637 
2.833275 
2.833912 


2.834548 
2.835183 


2.835817 
2 830451 
2.837083 
2.837715 
2.838345 
2.838975 
2.839504 
2,840232 
2.840859 
2.841485 
2.842110 
2.842734 


2 843357 
2.843980 


2.844601 
2.845 222 
2.845842 


3 


2.819083 


2.819741 
2. 820398 


2821055 


2.821710 
2.822364 
2.823017 
2.823070 
2 824321 
2.824971 
2.825021 
2.826209 
2.826917 
2.827503 
2.828209 
2.828853 
2.529497 
2.830139 
2.830781 
2.831422 
2.832062 
2.832700 
2.833338 
2.833975 
2.834611 
2.835 240 
2.835881 
2.8365 14 
2.837146 
2.837778 
2.838408 
2.839038 
2.839667 


2. 840921 
2.841547 
2.842172 
2.842790 
2.843420 
2.844042 
2.844063 
2.845284 
2. 845004 


| 2.832125 


2.539725 
2.840294 


4 


— ny 


2.819149 
2.81980) 
1778 
2.821120 
2.821775 
2.822430 
2.823083 
2.823735 
2 824386 
2.825036 
2.82 5080 
2.826334 
2 526981 
2.827628 
2.82827; 
2.828918 
2 825561] 
2. 8 30 ꝛ04 
2.830845 
2.831486] 


2.832764 
2.833402] 
2 $34039 
2.834075 
2.835310] 
2.535944} 
2.830577| 
2.837209 
2.837841 
2.838471 
2.839101 


—— Z—ꝛ —ꝛę2²' 81 


2.84035) 
2.840984 
2.841610 
2.942235 
2.842859 
2.843482 
2.844104] 
2.844720 | 
2.845349 
2 845960 


— — 


from 1 to icoco. 


2.8205 30 
2.821186 


1821841 
| 1.922495 


1.623148 


1823800 


7.824451 
1.825 101 


1.525751 
826399 
1.827046 
2327692 
1.828333 
2.328982 
2.82962 5 
1.830268 
2.8 30909 
1.33135 
1483218 
[2.532828 
2833456 
12.834103 
2834738 
835373 
830007 
2836640 
2837273 
(2.337904 
[2.838534 
[2.839164 
59755 
2.8404 20 
241045 
2.841572 
2.842297 
2.342921 
2843544 
[2.844160 
544788 
845408 
2.8. bor 


| 


| 


a 


0 
2.819281 


2.819939 


2.820595 
2.821251 


2.821906 
2.822560 
2 823213 
2.823865 

2.824516 
2. 825 166 


2.827111 
2.827757 
2 825402 
2.829040 
2. 829690 
2.830332 
2.539973 
2.831614 
2.332253 
2.832892 
2 833530 
2.834166 
2.834802 
2.835437 
2.835071 
2.836704 
2.837336 
2837957 
2.838597 
2 339227 
2. 839855 
2 840482 
2.841109 
2.841735 
2.842300 
2.842993 
2.843 500 
2.844229 
2.844850 


2.845470 
2.810090 


2.820004 
2.820691 
2.821317 
2.821972 
2.822620 
2.823279 


2.823930 
2.324581 


2.825232 
2 825880 
2.820528 
2.827175 
2.827821 
2.82 8467 
2829111 
2.329754 
2.530390 
2.831037 
2.831678 
2.832317 
2.83 295 
2.833593 
2.834230 
2. een, 
2.835500 
2.836134 
2.836767 
2.837399 
2.838030 
2. 838850 
2.839289 


2.839918 
2.3405 +5 
2.841172 
2.841797 
2.842422 
2 843045 


| 


= 


2. 251505 2 
2.820070 
2.820727 
2.821382 
2.82 2c37 
2.822691 


2.323344 
2.823990 
2. 8 24040 
2.825296 


2.825945 
2 826593 


2.827240 
2.827886 
2.828531 
2.829175 
2.829818 
2. 830460 
2.831102 
2.831742 
2.832381 
2.333019 
2.833657 
2.834293 
2.834925 
2.335594 
2.840197 
2.830830 
2.837402 
2.838093 
2.838723 
2.839352 


2.839981 
2.840008 


2.341234 
2.841800; 
2. 842484 
2.843108 


2.819478 
2.820130 
2.8 20792 
2.821448 
2.822103 
2,8227566 


2.823409 
2.824001 


2.826010 
2.826658 
2.827305 
2.8 27950 
2.828593 
2.829239 
2.829382 
2.830524 
2.831165 
2.831805 
2.832445 
2.833083 
26333721 


2.834357 
2.834993 
2.835627 
2.8; 6261 
2.836893 
2.337525 
2.838150 
2.838780 
2.839415 
2. 840043 
2.840671 
2.841297 
2.841922 
2.842547 
2.543170 
2.843793 


2.844353 


2.544974 2.845930 
2.845594] 2.845050 


2.316212 


2.344415 


2.848278 


un es 
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2.849419 


2.8 50033 | 
2.850646 


2.851258 
2.851870 
2 852480 
2.853089 
2.85 3698 
2.354300 
2.854913 
2.855519 
2.856i24 
2.856729 
2.857332 
2.857935 
2.858537 
2.859138 
2.859739 
2.800338 
2.860937 
2.801534 
2.892131 
2.802727 
2.863323 
2.863917 
2.864511 
2 865 104 
2.865696 
2 866287 


6 2 866878 


2 867467 


| 2.868056 
2.868644 


— — 


2.859232 
2.869818 
2.870404 
2.870989 


2.871573 


l 
2 846599 
2.847017 
2.847034 
2.848251 
2.848866 
2.849481 
2.850095; 
2.850707 
2.851319 
2.851931 
2.852541 
2.85 3150 
2.853759 
2.854307 
2.854974 
2.355580 
2.850185 
2.856789 
2.857393 
2.857995 
2.858597 
2.859198 
2.859798 
2. 860398 
2.860996 
2.851594 
2.862191 
2.862787 
2.863382 
2.863977 
2.864570 
2 865 153 
2.865755 
2.866346 
2.868937 
2.867526 
2.868115 
2.868703 
2.869290 
2.869877 
2.870462 


2.871047 


2.871631 


2 
2.846461 
2.847079 
2.847696 
2.848312 
2.848928 
2.849542 
2.850156 
2 850769 


2.851381 


2.851992 
2.85 2002 
2.853211 
2.853820 
2.854427 
2.855034 
2.855040 
2.856245 
2.856850 
2.857453 
2.858050 
2.858057 
2.859258 
2.859858 
2.865458 
2 861050 
2.861054 
2.862251 
2 862847 
2.863442 
2.864036 
2.864030 
2.865 222 


2.865814 
2. 866405 


2.866990 


2.867585 
2.868174 
2.868762 
2.809349 
2.86993 
2.870521 
2.871106 
2.871690 


3 
2.840523 
2.847141 
2.847758 
2.848374 
2.848989 
2.849604 
2.850217 
2.850830 
2.851442 
2.852053 
2.8 5 2603 
2.853272 
2.853881 
2.854488 
2.855095 
2.855701 
2.856306 
2.850910 
2.857513 
2858110 
2.858718 
2.859318 
2.859918 
2.860518 
2.861116 
2.861714 


2.862310 


2.862906 
2.863501 
2.864096 
2.864689 
2.865282 


2.865873 
2.866465 
2.867055 
2.867644 
2.868233 
2.868821 
2.869408 


2.869994 


2.870579 
2.871104 


| 


| 2 871806 


——_ 
2.346384 
2.547202 
2.847819 
2.548435 
2.849051 
2.849665 
2.850279 
2.850891 
2.851503 
2.852114 
2.852724 
2.853333 
2.553941 
2.354549 
2.855156 
2.855761 
2.856366 
2.856970 
2.857574 
2.858176 
2.858778 


2.859378 


2.859978 
2.800578 


2.801176 
2.861773 
2.862370 


2.865933 
2.866524 
2.867114 
2.867703 
2.868292 
2.868879 
2.869466 
2.870053 
2.870638 
2.871223 


I” 


2.871748 


from 1 to 10000. 


224 oe 
1.640640 
[1847204 
1848497 
18401 12 
1800726 
1850340 
185095 2 
1851504 
1852175 
1852785 
53394 
0 
1854510 
1855216 
55822 
6850427 
1857031 
1857634 
1853236 
1858838 
59438 
130003 8 
47460637 

1361230 
161833 
302430 
106302 j 
1363620 
(04214 
364808 
400 


6 
2.840708 
2.847326 
2.847943 
2.848559 
2.849174 
2.849788 
2.850401 
2.851014 
2.851625 
2.852230 
2.852846 
2.853455 
2.854063 
2.854670 
2.855277 
2.855882 
2.856487 
2.857091 
2.857094 
2.858296 
2.858898 
2.359498 
2. 860098 
2.860697 
2.861295 
2.861893 
2.862489 
2.86308 5 
2.863680 
2.864274 
2.864867 
2.505459 
2.86605 1 


3 | 2.86064 2 


2.867232 
2.867821 
2.868409 
2.868997 
2.869584 
2.870170 
2.870755 


2.871339 
2.871923 


{ 


* 


7 
2.840770 
2.847388 
2. 848004 
2.848620 


2.849235 
2.849849 
2.850462 
2.851075 
2.851686 
2.852297 
2.852907 
2.853516 
2.854124 
2.854731 
2.855337 
2.855943 
2.856548 
2.857151 
2.857754 
2.858357 
2.858958 
2.859559 
2.860158 
2.860757 
2.801355 
2.861952 
2.802549 
2.863144 
2.863739 


2.864333 
2 864926 


2.865518 


2.866110 
2.866701 
2.867291 
2 $67880 
2.868458 
2 869056 
2.86904 2 
2.870228 
2.870813 


2.871398 
2.871081 


8 

2.846832 
2.847449 
2.848006 
2.848682 
2.849296 
2.849911 
2.850524 
2.851136 
2.851747 
2.852358 
2.852968 
2.853576 
2.854184 
2.554792 
2.855398 
2.850003 
2.856608 
2.857212 
2.857815 
2.858417 
2.859018 


2.859619 
2.860218 


2.860817 
2.801415 
2.862012 
2.862608 
2.863204 
2.863798 
2.864392 
2.864985 
2.865578 


2,806109 
2.856760 
2.8073 50 
2.807939 
2.808527 
2.869114 
2.869701 
2.870287 
2.870872 
2.871450 
2.872040 


2.851808 
2.852419 


2.853029 
2.853637 
2.854245 
2.854852 
2.855459 
2.856064 
2.856668 
2.857272 
2.857875 
2.858477 
2.859078 | 
2.859079 
2.800278 
2,800877 
2.801475 
2.862072 
2.862668 
2.863263 
2.863858 
2.864452 
2.865045 
2.865637 
2.866228 
2.866819 


2.867409 
2.367997 
2.808586 
2.869173 
2.869760 
2.870345 
2.870930 
2.871515 


2.872098 
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| ( 346 ) A Table of Logarithms, 
Num 7 1 2 3 7 T 
745 | 2.872156 |2.872215 |2.872273|2,872331 2.87230 :.3 
_ | 746] 2.872739 | 2.872797 | 2.872855| 2.872913 2.87207: :.5 
\ | 747] 2-873321 2.873379 2.873437 2,873495 | 2.8735: 5 
748 2.573902 | 2.873960 | 2,874018 2,874076 2.874134 1297 
749 2.874482 2.874540 | 2.874598} 2.874656; 2.87471 1 
750 2.875001 [2.875119 2.875177 2.875235 2.875 29357 
751 2.875040 [2.875698 2.87575062.875813 2.375819 
752 2.876218 | 2.876276] 2.876333 2.876391 2.87649 :.57 
753 2-876795 | 2.876853 [2.876910 2.876968 2.377120: 5: 
754] 2:87737! |2:877429| 2.877486 2.877544} 2. 877 ae 
755] 2-877947 | 2.878004 | 2.87 8202 | 2.878119 2.87817: 57 
750] 2.878522 | 2.878579 | 2.878637| 2.878694 | 2.8787; 1:57: 
757 | 2.879090 | 2.879153] 2.879211 |2,879268| 2.87932; 1970 
758 2.879669 2.879720 2.879784 | 2.879841 2.87989 1880 
759 2.880242 | 2.880299 2.880356 2.880413 2.8808 
760 2.880814 | 2.880871 | 2.880928! 2.880985 2.880% 588. 
761 2.881385 | 2.881442 | 2.881499 | 2,881556| 2.88161 W133: 
762] 2.881955 | 2.882012 2.882069 | 2.882126 2,552 1 3 MN: 532 
763| 2.882524 | 2.882581 2.882638 | 2.882695 2.88275; 
764 2.883093 2.883 1502.883207 2.883204 2.88339; 
765 | 2.883661 | 2.883718 2.383775 2.883832 2.88388 ng; 
706 2.884229 2.884285 5.884342 2.884399 | 2,885, 
767 | 2.884795 | 2.884852 | 2.384909 | 2.884965 | 2.8850 e 
768 | 2.885301 [2.885418 2.88547 42.885531 2.8855: 
769 2.885926 | 2.885983 | 2.885039 {2.885096 | 2.88915 L867 
770 2.886491 | 2.880547 | 2.886603 | 2.886600 | 2.8867 1487; 
771} 2.887054 [2.887111 | 2.887167 [2.887223 | 2887250884878 
: 772| 2.887617 [2.887073 | 2,887730 [2.887786 | 2.887358, 
773 2.888179 | 2-888230 | 2,888292 [2.888348 | 2.8880 
774 | 2.888741 [2.888797 2.88885 32.888909 2.8889 e 
775 2.829302 2.889358 | 2,889414 2.889470 2.8895 Wor, 
276 2.889862 | 2.889918 | 2.889974 2.80030 2.89008 Jop 
| 777 | 2% [2.890477 2.89533 2.590580 2.00% z 
778 | 2.890980 2.891035 | 2.891091 | 2.891147, 2.591218; 
779" 2.891537 |2.891593 2.891649 2.891705 2.891162; 7 
780 2.892095 2.892150 2.892206 | 2.892262 2.8923 9292 
781 | 2.892651 [2.892707 2.892762 2.892818 2.392548 
782| 2.893207 | 2.893262 | 2,893318| 2.893373 | 2.934WMhioz 
783 | 2.893762 | 2.893817 2.893873 2.893928 | 2.3939W%4co: 
784 | 2.894316 | 2.894371 | 2,894427 | 2.894482 | 2.594; W514, 
785 | 2.894870 | 2.894925 | 2.894980 | 2.895036 | 2.395% Whc6o: 
| 786 | 2.895422 | 2.895478 | 2,895533 | 2.895588 2.890% c 
! 22-| ».Roqo7e5 | 2.896010! 2.896085 | 2.896140 | 2.89010 


+ 


from i tO 10000. ( 347 * 


= = SS REY 9 [Diff 
#72448 þ 2.872500 | 2.872504 | 2.872622 | 2.87 2081 58 
1.873030 | 2.873088 | 2.873146 | 2.873204 | 2.373252 58 
[+873611 | 2.873669 | 2.873727 | 2.873785 | 2.873843| 58 
[1874192 2.874250 | 2.874308 | 2.874365 | 24874424] 54 
2874772 2.874830 | 2.874387 2.874945 | 2.875003 58 
11875351 | 2.975409 | 2.875466 | 2.875524 2.875582] 58 
1875929 | 2.875987 | 2.870045 | 2.870102 | 2.875160 53 
1575500 | 2.870564 | 2.876622 | 2.875680 | 2.876737 58 
11877083 | 2.877 1412.877198 | 2.877250 2.877314] 58 
1877659 2.877717 | 2.877774 | 2.877832 2.877889} 58 
1878234 | 2.873292 | 2.878349 | 2.878407 2.878404 | 57 
318809 | 2.878866 | 2.878924 | 2.878981 | 2.879038| 57 
170383 | 2.879440 | 2.879497 | 2.879555 | 2.879612 57 
1579956 2.880013 | 2.880070 | 2.820127 2.880185 57 
1380528 | 2,380585 | 2.880642 | 2.830699 2. 88075657 | 
21099 | 2.881156 [2881213 2.881270 | 2.881328 57 
81670 2.881727 [2.881784 2.881841 | 2.881898 57 
1382240 | 2.882297 | 2.882354 | 2.882411 | 2.882468 57 
10 2.882866 | 2.832923 | 2.882980 | 2.883035 


2.883434 | 2.883491 | 2.883548 | 2.883605 | 57 
2.884002 | 2.384059 | 2.884115 2.884172 57 


184512 | 2.884569 | 2.854025 | 2.884682 2.884739 7 
55078 | 2.885135 | 2-883191 | 2.885248 | 2.885305 | 57 
185044 | 2.885700 | 2.885757 | 2.885813 | 2.885870 57 
886209 | 2.886265 | 2.886321 | 2.886378 | 2.880434 59 
180773 | 2.886829 | 2,886885 | 2.88694 2 2.88099$| 56 
87330 | 2.887392 | 2.837448 | 2.887505 | 2.887551} 56 
87898 | 2.887955 | 2.888011 | 2.888068 2.888123 55 
58450 | 2.888516 | 2.888573 | 2.888629 | 2.888685 | 56 
2.889077 | 2.889134 | 2.889190 | 2 889246 55 
9582 2.889638 | 2 889694 | 2.889750 | 2.889806] 56 
2.590197 | 2.890253 | 2.890309 | 2.890365| 56 
$90700 2.890756 | 2.890512 | 2,890868 2.8909 24] 56 
1259 2.891314 | 2.891370 | 2.891426 2.891482 56 
91816 2.891872 2.891927 2.891983 ! 2.892039 

2.892428 | 2.892484 | 2.892540 | 2.392595 | 56 
"92929 | 2.892985 | 2.893040 | 2.893096 | 2.893151 56 
93434] 2.893540 | 2 £93595 | 2.893651 | 2.893706| 56 
94039] 2.894094 | 2.894150 2.894205 | 2.894261 | 55 
94593 2.894648 | 2.894704 | 2.894759 | 2.894814] 55 | 
5140 2.895201 | 2.895257 | 2.895312 | 2.895367| 55 


95099] 2.895754 | 2-895809 | 2.895864 | 2.895919 55 
[ +.896206 | 2.896261 2. 800 2 16 | 7,805471] <5 


wa 


i... th. a 


ET 348 ) A Table of Logarithms, 
nnd FE 0 1 2 


4 


788 
789 
799 
79! 
792 
793 
794 


2,896; 26 
2.897077 
2.897027 
2.858170 
2.898725 
2.899273 
2.899820 
2.900367 
2.900913 
2.901458 
2.902003 
2.902547 
2. 903090 
2.903632 
2.904174 
2.904715 
2.905256 
2. 905796 
2.906335 
2.906873 
2.907411 
2.907948 
2.908485 
2.909021 
2.909556 
2.910090 
2.910624 
2.911158 
2.911690 
2.912222 
2.912753 
2.913284 
2.913814 
2 914343 
2.914872 
2.913400 
2.915927 
2.910454 


2.916980 


2.917505 
2.918030 
2.918555 
2 019978 


| 


2.896581 
2.897132 
2.897682 
2.898231 
2.898780 
2.899328 
2.899875 
2.900422 
2.900908 
2.901512 
2.902057 
2.902001 
2.903144 
2.903687 
2.904228 
2.904770 
2.905310 
2.905850 
2.900389 
2.900927 
2.907265 
2.908002 


2.908539 
2.909074 
2. 909609 
2.910144 
2.910678 
2.911211 
2 911743 
2 912275 
2.912806 
2.913337 
2.913867 
2.914390 
2.914925 
2.915453 
2.915980 
2.916507 
2.N 7033 
2.917558 
2.917083 
2.918607 
2010120 


2.896636 
2.897187 
2.897737 
2. 808286 
2.898835 
2. 899383 
2. 899930 
2. 900476 
2.901022 
2.901507 
2.902112 
2.902655 
2.903198 
2.903741 
2.904253 
2.904824 
2.905364 


ee 
2.896591 
2.897242 
2.897792 
2.898341 
2. 898890 
2.399437 
2.899985 
2.900531 
2.901077 
2.991622 
2.902166 
2.902710 
24903253 
2.993795 


2.904337 
2.904878 


2.995418 


2.905904 | 2.905958 


2. 900443 2.906497 


2. 906981 2.907035 


2.907519 
24908056! 


5 907573 


* 9os 109 


2.998592 | £ 9086 46 


2.909128 ! 
2.909903 
2.910197 
2.910731 
2.911264 
2911797 
2.912328 
2.912859 
2.913390 
2.913920 
2.914449 
2.914977 
2.915505 
2.916033 
2.910559 
2.917085 


2.917510 


2.918135 
2.918659 
2.010183 


| 


2.909181 
2.909716 
2.910251 
2.910784 
2.911317 
2.911850 
2.912381 
2.912912 
2.913443 


2.913973 
ZeQ14502 
2.915030 
2.915558 
2.916085 
2.916602 
us 67 2 
2.917663 
2.918188 
2.918712 
2.919236 


2.896747 
2.897297 
2.897847 
2.398390 | 
2.398944 
2.899492 
2.900039 
2. 9005869 
2.901131 N 5 
2.901676 
2.902220 4 
2.902704 | 
2.903307 
2.903849 
2.904391 
2.904931 
2.905472 
2.900012 | 
2 ob o 
2.997089 
2.907026 


2.908103 


2.908699 
2.909235 
2.909770 
2.910304 | 
2.910838 
2.911371 
2.911903 
2.912435 
2.912900 
2.913495 
2 914026 
2.914555 
3 
2.915611 
2.910138 
2.916004 
2.917190 
2.917715 
2.918240 
2.918765 
2.919287 


' i 
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from 1 to 10000, 


901731 
2902275 
19028 18 
2903361 


2903903 


1, 


904980 


905526 


7 õο˙5 


1906604 


19/142 
1900680 


2.908217 


9598753 


909288 
2.909823 


1:910358 


2910891 


012911424 
112911950 
2912488 


913019 
1913549 
2914079 
2914608 
2915136 


12.91 5664. 
2910191 
[ 9910717 
907243 
917708 
7918292 
5918810 
29340 


1 —— 


0 


2.899054 
2.899902 


2.900149 
2.900695 
2.901240 
2,901785 
2 902329 
2.902873 
2.993410 
2.903958 
2.994499 
2.905040 
2.905 5 80 
2.900119 
2.906058 
2.907190 
2.997734 
2.908270 
2.908807 
2909342 
2909877 
2.910411 
2.910944 
2911477 
2912009 
2.912541 
2.913072 
2.913602 
2.914131 
2.914000 
2.915189 
2.91 5716 
2 916243 
2 916779 


2.917295 


* 


2.617820 


2.918343 
2.918899 


— 


2.890912 
2.897462 
2.898012 
2.898551 
2.899109 
2.899650 
2.900203 
2.900749 
2.901295 
2.901840 
2.902384 
2.992927 
2.903470 
2.994012 
2.904553 
2.905094 
2.905034 
2.990173 
2 905712 
2.907250 
2.997787 
2.9083 24 
2.908300 
2.999395 
2.909930 
2.910404 
2 910998 
2.911530 
2.912003 
2.912594 
2.913125 
2.913055 
2.914184 
2.914713 
2.915241 
2.915709 
2.916290 
2 919322 
2.417345 
2.317875 
2.915397 
2.318921 


2.919392 | 2919444 


4 

2.8 36907 
2.897517 
2.898067 
2.898015 
2.899104 
2.899711 
2.900258 
2.900804. 
2.901 349 
2.901894 
2.902438 
2 902981 
2.903524 
2.904066 
2.904007 
2.905148 
2.905688 
2.906227 
2.906760 
2.907394 
2.907841 
2.908378 
2.9089 14 
2.909449 
1.909984 
2.910513 
2.911051 
2.911584 
2912110 
2.912047 
2.913178 
2.913708 
2.914237 
2.914706 
2.915294 
2.915822 
2.916349 
2.316875 
2.317400 
2.71 7925 
2918450 
2913973 
2.19490 


38 


2 
2.897022 
2.897572 
2.898122 
2.898670 
2 899218 
2.899766 
2.900312 
2.999858 
2.901404 
2.901948 


2.902492 


2.903036 
2.903578 
2.904120 
2 904061 
2.905202 
2.905742 
2.906281 
2 9058820 
2.907358 
2.907895 
2.908431 
2 908967 
2.909502 
2.910037 
2.910571 
2.911104 


| 2.911637 


2.912109 
2.912700 
2.913231 


2.913761 


2.914290 
2714819 
2.515347 
2.91557 
2.916401 
2.916927 
2.917453 
2.517978 
2 915502 
2.919026 
2010510 
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A Table of Logarithms, 


O 
2.919601 
2.920123 
2.920645 
2.921166 
2 921686 
2.922206 
2.922725 
2.923244 
2.923762 
2.924279 
2.924790 
2.925312 
2.925828 
2.926342 
2.926857 
2.927370 
2.927883 
2.928396 
2.928908 
2.929419 
2.929930 
2 930440 
29308949 
2.931458 
2 931966 
2.932474 
2.932981 
2.933487 
2.933993 
2.934498 
2.935003 
2.935507 
2.936011 
2.930514 
2.937016 
2.937518 
2.938019 
2.9385 20 
2.939020 
2.939519 
2.940018 
2.940516 


2.919053 
2.920175 
2.920697 
2.921218 
2.921738 
2.922258 
2.922777 
2.923296 
2.923814 
2.924331 
18. 
2.925304 
2925879 
2.926394 
2.926908 
2.927422 
2.927935 
2.928447 
2.928959 
2.929470 
2.929981 


2 


2.919705 
2.920228 
2.920749 
2.921270 
2.921790 
2.927310 
2.922829 
2.923348 
2.923805 
2.924333 


2.925931 
2.929443 
2.929959 
2.927473 
2.927980 
2.928408 
2.929010 
2.929521 
2.930032 


2.930491 
| 2.93 1000 
2.931509 
2.932017 
2.932524 
2.933031 
2.933538 
2.934044 
2.334549 | 
2.935054 
2.935558 


2.930001 
2.930564 
2.937066 
2 937598 
2.938069 
2.938570 
2.939070 
2 939505 
2.940068 
2.940566 


2.241014 


224 109.4 | 


2.930541 
2.931051 
2.931500 
2.932008 
2932575 
2.933082 
2.933588 
2.934094 
2.934599 
2.935104 
2.93508 
2.936111 
2.936614 
2.937116 
2.937618 
2.938119 
2 938620 
2.939120 
2.939619 
2.940118 


2.94001 6 


| 2.941114 


We 

2.919758 
2.920280 
2.920801 
2.921322 
2.921842 
2.922362 
2.922881 
2.923399 
2.923917 
2924434 
2 924951 
2.925467 
2.925982 
2.920497 
2.927011 
2.927524 
2.925037 
2.928549 
2.929061 
2.929572 
2.930083 
2.930592 
2.931102 
2.931610 
2.932118 
2.932626 


2.933133 
2.933039 
2.934145 
2.934950 
2.935154 
2.935058 
2.930102 
2.936664 
2.937167 
2.937666 
29381 39 
2.938070 
2.339170 
2.939099 
2.940168 
2.940666 
2.941163 


— 
2.919810 
2.920332 
| 2.920853 
2.921374 
2.921894 
2.922414 
2.922933 
2.923451 
2.923909 
2.92448 
2.92 5002 
2.925514 
2.920034 
2.92654 
2.927064 
2.927570 
2.928081 
2.928001 
2.92911 
2.92962 
2.93013. 


2.93004 
2.93115 
2.93166 
2.932166 
2.93207 
| 2 93318 
2.93309 
2.93419 
2.93470 
2.93520 
2 93570 
2.93021 
2.93071 
2.9372 
2.93771 
2.93821 
2.938720 
2.93972 
2.93971 
2.9402 
2.940711 


| 


2 94:21 


Vw, — 


» 


from 1 to 10000, ( g5r) 


BS; 

919862 
1920384 
920900 
1.921420 
1921946 
| 1.922460 
2922985 
1.923503 
1924021 
924538 
1925054 
1925570 
202608 5 
1926600 
1927114 
1927027 
1928140 
102865 2 
1929163 
2929674 
1930185 
930694 
2031203 
1031712 
2932220 
937727 
933234 
1933740 
934240 
2934751 
935255 
1935759 


r gene WD. 
by d, £ — 


939270 
939709 
94026, 
940765 
941263 


0 


2.919914 
2.920436 
2.920958 
2,921478 
2.921998 
2.922518 
2.923037 
29235355 
2.924072 
2 
2.925105 
2.925021 
2.926137 
2.926651 
2.927105 
2.927678 
2.928191 
2.928703 
2.929214 
2.929725 
2 930236 
2.930745 
2.931254 
2.931703 
2.932271 
2.932778 
2.933285 
2.93379! 
2 934290 
2.934801 
2.935300 
2.935309 


2.936313 


2.936815 
2.937317 
2.937819 
2938319 
2.938820 


2.939319 
2.939819 
2.940317 
2.940815 
2.941212 


11 


7 


2.919907 
2.920489 
2.921010 
2.921530 
2.922050 
2.922570 
2.923088 
2.923607 
2.924124 
2.924641 
2.925157 
2.925073 
2.920188 
2.920702 
2.927216 
2.927730 
2.928242 
2.928754 
2 929266 
2.929776 
2.930287 


2.939796 
2.931305 
2.931814 
2.932321 
2,932829 
2 933335 
2.933841 
2.234347 
2.934852 
2.935350 
2.935860 
2.930303 
2.936865 
2.937307 
2.937809 
2.938370 
2 938870 
2.939369 
2.939808 
2.940307 
2.940365 


2.941 302 


8 


2.920019 
2.920541 
2921062 
2.921582 
2.922102 
2.922622 
2.923140 
2.923658 
2.924176 
2.924093 
2.925209 
2 925724 
2.920239 
2.926754 
2.927208 
2.927781 
2.928293 
2.928805 
2.929317 
2.929827 


2.930338 


2.930847 
2.931350 
2.931804 
1.932372 
2.932879 
2.933386 
2.933892 
2 934397 
2.934902 
2.935406 
2.235910 
2.936413 
2.936916 
2.937418 
2.937919 
2.938420 
2.938920 
2.939419 
2.939918 
2940417 
2940915 
6941412 


_—_ 
— — 


— 

2.920071 
5.920593 
2.921114 
2.921634 
2.922154 
2.922674 
2+023 192 
2.923710 
2.924228 
2.324744 
2.925 260 
2.925776 
2.926291 
2.92080; 
2.927319 
2.927832 
2.928345 
2.928850 
2 929308 
2.929878 
2.930389 


2.932898 
2 931407 
2.931915 
2.932423 
2.932930 
2.933437 
2.933943 
2.934448 
2.934953 
2.935457 
2-935900 
2.930463 
2.936966 
2.937406 
2.937969 
2.938470 
2.938970 
2.93940 
2.939968 
2.9494 b; 
2.940905 
2 04147: 


| 
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A Table of Logarithms, 


2 


2.941511 
2.942008 
2.942504 
2.943000 
2 943494 
2.943989 
2.944483 
2.944970 
2.945409 
2.945961 
2.940452 
2.946943 
2.947434 
2.947924 
2.948413 
2.948902 
2.949390 
2.949878 
2.950365 
2.950851 
2.991337 
2.951823 
2.952308 
2.952792 
2.953276 
2.95376c 
2.954242 
2.954725 
2.955200 
2.955088 
2.956168 
2 956649 
2.957128 
2.957607 
2.958086 
912958564 
2.959041 


0 2.95951 8 


= 959995 
2.900471 
2.960946 
2.901421 


2.961 895 


2.941501 
2.942058 
2.942554 
2.943049 
2.943544 
2.944038 
2944532 
2.945025 


2.945518 
2.946010 


2.946501 
2.940992 
2.947483 
2.947373 
2.948462 
2.948951 
2.949439 
2.949920 
2.950413 
2.950900 
2.951386 


2 


2.941611 
2.942 107 
2.942604 
2.943099 
2.943593 
2.944088 
2.944581 
2.945074 
2.945567 
2.940059 
2.9465 50 
2.947041 
2.947532 
2.948021 
2.948511 
2.948999 
2.949488 
2.949975 
2.950402 
2.950949 
2.951435 


2.951872 


| 2.952350 


2.952841 
2.953325 
2.953 808 
2.954291 
2.954773 
2955255 
2.955736 
2.950216 
2.950097 


2.9571 2.957116 
2.954055 
2.958134 
2.958612 
2.959089 
2.959560 
2.960042 
2.960518 
2.900994 
| 2 961463 


2 961943 


| 
|: 


| 2.951920 
2.952405 


2.952889 
2.953373 
2.953856 
2.954339 
2.954821 
2.955303 
2.955784 
2.956204 

2,950745 


2.957224 
2.957703 
2.958181 
2.958659 
2.959137 
2.959614 
2.960090 
2.9605 60 
2 961041 
2.961516 
2 061000 


3 


. 


2.942157 
2.94265 3 
2.943140 
2.943643 
2.944137 
2.944631 
2.945124 
2.945616 
2.946108 
2.946600 
2.947090 
2.947591 
2.948070 
2.948560 
2.949048 
2.949536 
2.950024 
2.950511 
2.950997 
2.951493 
2.951969 
2.952453 
2.952938 
2.953421 
2.953905 
2.954387 
2.954869 
2.955351 
2.955832 
2.950312 
2.950792 
2.957272 
2.957751 
2.958229 
2.958707 
2.959134 
2. 959661 
2.960138 
2.960613 
2.961089 
2.901 563 


| 


2.95732 
2.9577) 


| 


im 


2.941710 
2.942206 
294270 
2.943198 
2.943098 
2.944180 He 
2.94517 
2.945604 
2.94015 
2.94664; 
2.947136 
2.947630 
2.948110 
2.94860! 
2.94909 
2.94958 
2.95007 
2.950500 
2.951040 
2.95201 
2.952504 
2.95 2980 
2.95 34/0 
2.953953 
2.954435 
2.954918 
2.955399 
2.955350 
2.950300 
2.956840 


2.95827 
2.95875 
2.959232 
2.959700 
| g60185 
2.960061 
2.991130 
2. 9016611 
2 9002085 


2.962038 
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2.941760 
1.942256 


2942752 
2.943247 


2943742 


Wy | 2.944236 
k [2.944729 


2945222 


þ [2.945715 
2.940207 
92946698 
2947189 
2947679 
92948168 
48657 
h [2.949146 
p [2.949633 
ki [2950121 
Wi: [2.950608 


2.951095 


2951580 


2.95 2066 


412552550 
15953634 


2953518 


2.954001 
2954484 
2 954966 
* 2.955447 
7 2955928 
129564 
2.956888 


52.957368 


2.957847 


P [2.95832 
92.958803 


2.959280 
l. 959757 | 


2.960233 
2960080 


196118“ 


52.961688 
5 * 


2.941809 
2.942306 
2.942801 
2943297 
2.943791 
2.944285 
2.944779 
2.945272 
2.945704 
2.946256 
2.940747 

2.947238 
{2.947728 
2.948217 
2.948706 
2.949195 
2.949683 
2.9501 70 
2.950657 
2.951143 
2.951629 


2.958 21 14 
2.952599 
2.953083 
2.953 566 
2.954049 
2.954532 
2.955014 
2.955495 
2.955970 


0g 2.950457 


1 2.955936 
2.957410 
2.957894 | 


5 2.958373 


2 958850 | 
2 959328 
2.959804 
2 960281 
2.9607 56 
2.961231 | 

2961706 
2 9062180 


2.945321 
2.945813 
2.946305 
2.946796 
2.947287 
2.947777 
2.948266 
2.948755 
2.949244 
2.949731 
2.950219 
2.950705 
2.951192 
2.951677 
2.952163 
2 952647 
2 953131 
2.953615 
2.954098 
2.954580 
2.955002 
2 955543 
2.956024 
2.956505 
2.956984 
2.957464 
2.957942 
2.958420 
2.958898 
2.959375 
2.959852 
2 960328 
2.960804 
2 961279 
2.961753 


2.052227 


8 


2.941909 
2.942405 
2.94.2900 
2.943390 
2.943390 
2.944384 
2.944877 
2.945370 
2.945862 


2.946354 


2.940845 
2.947336 
2.947826 
2.948315 
2.948804 
2.949292 
2.949780 
2.950267 
2.950754 
2 951240 
2.951720 
2.952211 
2.952690 
2.953180 
2 953063 
2.954140 
2.955110 
2.955591 
2.956072 
2.956553 


| 2.957032 


2.957511 


2.957990 
2.958468 | 


2 958940 | 


2.959423 


l 

2 98087. 
2.960851 
2.961326 
2.961801 


2062275 


2.941958 
2.942454 
2 942950 
2.943445 
2943939 
2.944433 
2.944927 
2.945419 
2.945911 


| 2.946894 

2.947385 
2.947875 
2.948364 
2.948853 
2.949341 
2.949829 
2.950316 
2 950803 
2.951289, 
2.951774 
2.952259 
2.952744 
2.953228 
2.953711 
2.954194 
2.984077 
2.955158 
24955040, 
2.950120 
2.956601 


— —— 


2.95/39 
2.958516 
2.958994 
2.960423 


2.961848 


2.940403 49 


2 0 , | 


2.958038 


2.959471 
2.959947 


2.960899 
2.961374 
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A Table of Logarithaas, 


| Num. 


—k — 


1917 
1918 
919 
920 
921 
922 
923 
924 
925 


926 


927 
928 
929 
930 


— 


54 ) 
0 


2.902309 
2 962843 
2963315 
2.963788 
2.964260 
2.964731 
2.965 202 
2.965672 
2.966142 
2.966611 


2.907080 


2.967548 
2.968010 
2 9638483 
2.968950 
2.969416 
2.909882 


2.970347 


2.970812 
2 971276 


2.971740 


| 


2.97 2203 
2.972606 
2.973128 
2.973590 
2.974051 
2.974512 
2.974972 
2.975432 
2.975891 
2.976350 
2.976808 
2.977266 


2.977724 
2.978180 
2978637 
2.979093 
2.979548 
2.980003 
2.980458 
2.980912 
2.981365 
2.08180 


— IE „* 


— 


2.902417 
2.962890 
2.963363 
2.963835 
2.904307 
2.904778 
2.965 249 
2.905719 
2.966189 


2.27229 
2.972712 
2.973174 
2.973630 
2.974097 
2.974558 
2.975018 
2.975478 
2975937 
2.976396 
2.976854 


2.977312 
2.977769 
2.978226 
2.978683 
2.979138 


2.379594 


2.980049 
2.980503 
2.980957 
2.981411 


2.08186. 


2 


2.902404 
2.962937 
2.963410 
2.963882 
2.964354 
2.964825 
2.965 296 
2.965766 
2.966236 
2.966705 
2.967173 
2 967642 
2,968109 
2.968576 
2.959043 
2.969509 
2.909975 
2.970440 
2.970904 
2.971369 
2.971832 
2.972295 
2.972758 
2.973220 
2.973682 
2.974143 
2.974504 
2.975064 
2.975524 
2.975983 
2.976442 
2.976900 
2.977358 
2.977815 
2.978272 
2.978728 
2979184 
2979639 
2.980094 
2.980549 
2.981003 
2.981456 


3 


2.962985 
2.963457 
2.963929 
| 2.964401 
2.964872 
2.965343 
2.965813 
2.966283 


2.907 220 
2.967688 
2.968156 
2.968623 
2.969090 
2.969556 
2.970021 
2.970486 
2.970951 
2.971415 
2.971879 
2.97 2342 
2.972804 
2.973206 
2.973728 
2.974189 
2.974050 
2.975110 
2.975570 
2.976029 
2.970487 
2.976940 
2.977403 
2.977861 
2.978317 
2978774 


2.979230 


2.979085 
2.980140 
2.980594 
2.981048 
2.981501 


5. 081000 


22819064 


2.962511 


2.966752 


. Wi 
2.9625 

2.963032 
2.963504 
2.963977 
7.904448 
2.964919 
2.965390 
2.963869 
2.966329 
2 966798 
2.907207 
2.997735 
2.968203 
2.968670 
2.969136 
2.969602 
2.970068 
2.970533 
2.970997 


2.971925 
2.972388 
2.972851 
2.973313 
2.973774 
2974235 
2.974696 
2.975156 
2.975616 
2.970075 
2.970533 
2.976991 
2.977449 
2977900 
2.978303 
2.978819 
2.979275 


2.979730 
2.980185 


2.980640 
2,981093 
2.981547 


2.982000 


| 


2.971461 


— Y — 


_— 


* 


+ — *_ — 


from x to 


I ©COO. 


5 
2.962600 
2.963079 
2963552 
904024 
1964495 
2.964966 
2965437 
2965907 


2.966376 
196684 5 
=> 
1967782 
1966249 
1968716 
1909183 
12909649 
19701 14 
970579 
1971044 
971508 
911971 
972434 
972897 
973359 
973820 
1974281 
1925 
175202 
1475661 
89761 21 
976579 
91037 
977495 
6977952 
19784 


1978865 
979321 
107970 
1080231 
88008 j 
951139 
81 592 


082046 


© 


2.902653 
2.963126 
2.993599 
2.964071 
2.964542 
2.965013 
2.965484 
2.965954 
2.966423 
2.966892 
2.967361 
2.967829 
2.968296 
2.968763 
2.969229 
2.969095 
2.970101 
2.970626 
2.971090 
2.971554 
2.972018 


2.972480 
2.972943 
2.973405 
2.973866 
2.974327 
2.974788 
2.975248 
2.975797 
2.976166 
2.976625 
2.977083 


2.977541 
2.977998 


0g | 2.978454 


2 978911 


2.9793 66 | 


2.979821 
2.980276 
2.980730 
2.981184 
2.981637 
982090 


7 
2.902701 
2.963 174 
2.963646 
2.964118 
2.964590 
2.965060 
2.965531 
2.966001 
2.966470 
2.966939 
2.907408 
2.967875 
2.968343 
2.968810 
2.969276 
2.909742 
2.970207 
2.970672 
2.971137 
2.971600 
2.992004 


2.972527 
2.972989 
2.973451 
2.973913 
2.974373 
2.974834 
2.975294 


2 975753 
2.976212 


2.97667 1 
2.977129 
2.977586 
2.978043 
2.978500 
2.978950 
2.979412 
2.979867 
2980322 
2.980776 
2981229 
2.981583 


2982135 


| 
| 


| 


8 


2.962748 


2.903221 
2.963693 
2.964 165 
2.964637 
2.965108 
2.965578 
2.966048 
2.966517 
2.966986 


— ———_—— 
2.907454 
2.967922 
2.968389 
2.968856 
2.969323 
2.969788 
2.970254 
2.970719 
2.971183 
2 971647 
2.972110 


2.972573 
2.973035 
2 973497 
2.973959 
2.974420 
2.974880 
2.975340 
2.975799 
2.976258 
2.976717 
2977175 
2.977032 
2.978089 
2.978540 
2.979002 
2.979457 
2.979912 
2.980367 
2.980821 
2.981275 
2.981728 
2.982189 


( 355 


2 
2.962795 
2.963268 
2963741 
2.96421 2 
2.964684 
2.965155 
2.965625 
2.96609 5 
2.966564 


2.971229 
2.971693 
2.972156 


2.973082 


2.973543 
2.974005 
2.974466 
2.974920 
2.975380 
2.975845 
2.976304 
2.976762 


2.077220 


2.977078 
2.978135 
2978591 
2 979047 
2.979503 
2.979958 
2.980412 
2.980867 
2.981320 


2.972619 4 


2.981773}. 
293226 


2 3 


— 


8 


2 56 ) A Table of Logarithaas, 
wm. © : n 5 wo 
"goo. 2.982271 [24982316] 2.982302 2.982407 2.982452 | 
961 | 2982723 | 2.982769 | 2.982814 2.982855 | 2.98250, 0 
962 | 2.983175 | 2.983220| 2.983265 2 2 983356 þ 
963 | 2.983626 | 2.983671 | 2.983716 2.983762 2.983807 WM |. 
904 | 2.984077 |2.984122| 2.984167| 2.984212 : 95425 |. 
965 | 2.984527 |2.984572| 2.984617] 2.98466. | 2.98479) S 
966 | 2.984977 | 2.985022 | 2.985067 | 2.985112 2985157 10 
967 | 2.985426 | 2.985471 | 2.985516] 2.985561 2.985600 '* 
968 2.985875 2.985920 | 2.985965 2.98601c 2.98505 1 
969 | 2.986324 | 2.985359 2-986413 2.986458 2 98550; 10 
970 | 2.950772 2.985876 2 986861 29890 2.986951 10 
971 | 2.987219 | 2.987264 | 2 987309] 2.987353 2.987398 10 
972 | 2.987666 | 2.987711 | 2.987750 2.987800 2.987845 2. 
973 | 2 988113 | 2.988157 | 2.988202 2.988247 | 2.98829; 10 
9742.988559 2.988603 | 2.988648 2.988693 298873) 10 
975 | 2.989005 | 2.989049 2.989094 298913 989183 10 
976 | 2.989450 | 2.989494 | 2.989539] 2:959583 | 2.989626; 
977 | 2.989895 | 2.989939 | 2.989983 2 990028 | 2.99007: 119 
978 2.9903 39 2.990383 2.990428 2.990472 | 2.990516 19 
979 | 2 990783 | 2.990827 2.990871 2.950916 | 2.990960 119 
980 2.991226 2.991270 2.991315} 2-991359 | 2.991403 1129 
981 | 2 991669| 2.991713] 2991757] 2.991802 2.991846 2.9 
932 | 2.992111] 2.992156] 2.992200 2.992244 | 2.992289 20 
9832992553 2.992598 2.992642 2.992686 | 2.992730 [2.9 
- 984 | 2.992995 | 2.993039 | 2.993083 | 2.993127 | 2.993172 (12.9 
985 | 2-993436 | 2-993480| 2.993524] 2.993568 | 2.993613. 
986 | 2.993877 2.993921 2.993965 | 2.994009 | 2.994c53 12.9 
987 | 2.994317 | 2.994361 | 2.994405 | 2.994449 | 2.994493 12.9 
988 | 2.994757 | 2-994801 | 2.994845 | 2.994889 | 2.994933 2.9 
989 | 2.995196 | 2.995240 2.995284 2.995328 2:99537 BWW [2.9 
| 992 | 2-995635 | 2-995679 | 2.995723] 2.995767 [2.99581 18881, - 
991 | 2.996074 | 2.996117 | 2.996161| 2.996205 | 2.996249 100 
992 | 2.996512| 2.996555 | 2.996599] 2.998043 299668) 296 
993 | 2 990949 | 2.996993 | 2.997037 2.997080 [2.997124 2.96 
994 | 2 9973861 2.997430| 2 997474] 2.997517 2.997500 [2.99 
995 | 2 997823 | 2-997867 | 2.997910 2.997954 | 2.99799 2.99 
996 | 2.998259 | 2.998303 | 2.998346 2.998390 | 2.99843 100 
097 | 2.998695 | 2.998739 2.998782 2.998826 | 2.99886 10% 
998 2.999130 2.999174 2.999218 2.999261 2.999305 2 99 
9992.999555 | 2999609 2.999652 2.999696 2999795 
1 9.99 


—— —˖ 


from 1 to 10000. 


1 
11 — AO Js ů ²·rÜ. 
1982497 2.982543 | 2.982508 | 2.982033 2.982078 | 45 
982949 | 2.982994 | 2.983040 | 2:933085 | 2.983130 | 45 
|: 983401 | 2.983446 2983491 2.983536 2.983581 | 45 
983852 2.983897 | 2.983942 | 2-983987 | 2.984032 | 45 
2.984302 | 2.984347 | 2.934392 [2.984437 | 2.984482 | 45 
2984752 | 2.984797 | 2.984842 | 2.984887 | 2.984932 | 45 
1.985202 2.985247 | 2.985292 2.985337 2.985382 45 
98865 12.985696 2.985741 | 2.985786 | 2.985830 [45 
11:.986100| 2.9861 44 | 2 986159 | 2.986234 | 2.986279 | 45 
11:.986548 | 2.986593 | 2.986637 | 2.986682 2.986727 | 45 
986995 2.987040 | 2.98708; | 2.987130 2.987174 WY 
12987443 | 2.987487 | 2.987532 [2.987577 2.987622 | 45 
987890 2.987934 | 2.987979 | 2.938024 | 2.988068 | 45 
2988336 2.988381 | 2.988425 | 2.988470 | 2988514 | 45 
1.988782 | 2 988826| 2. 988871 | 2.988915 | 2.988960 | 45 
989227 2.989272 | 2.989316 | 2.989301 | 2.989405 | 45 
112989672 | 2.989717 | 2.989761 | 2.989806 | 2.989850 | 44 
2990117 | 2.990161 | 2.990206 | 2.990250 | 2.990294 | 44 
990561 2.990605 | 2.990650 | 2.990694 | 2.990738 | 44 
112.991004 | 2.991049 | 2.991093 | 2.991137 | 2,991182 | 44 
12991448 | 2.991492 | 2.99153 | 2.991580 | 2.991625 | 44 
2.991390 | 2.991934 | 2.991979 | 2.992023 | 2.992067 | 44 
1992333 | 2.992377 | 2-992421 2.992405 | 2.992509 | 44 
112.992774 | 2.992818 2.992863 | 2.992907 | 2.992951 | 44 
2.993216 | 2.993260 | 2.993304 | 2.993348 | 2.993392 | 44 e 
12993657 | 2.993701 | 2.993745 | 2.993789 | 2.993833 | 44 =o 
12994097 | 2.994141 | 2.994185 | 2.994229 | 2.994273 | 44 1,4 
12994537 [2.994581 | 2.994625 | 2.994669 | 2:994713 | 44 
12:994977 2.995021 2.995064 | 2.995108 | 2.995152 | 44 
12995416 | 2.995460 | 2.995504 | 2.995547 | 2.995591 | 44 
12995854 42.995898! 2 995942 | 2.995935 | 2.996030 | 44 
2 996293 | 2 996336| 2.996380 | 2.996424 | 2.996468 | 44 


12998730 2.990774 | 2.940513 | 2.990862 | 2.996905 | 44 
7997168 2.997212 | 2.997255 | 2.997299 | 2.997343 | 44 
997605 2.997648 | 2.997592 | 2.997736 | 2.997779 | 44 
2.998041 2.998085 2.998128 2998172 2.998210 44 
12998477 2.998521 | 2.998564 2.998608 2998652 44 
1.998913 2.998956 | 2.999800 | 2.999043 | 2.999087 | 44 
[999348] 2.994392 | 2-999435 | 2.999478 | 2.999522 | 44 
999783 2.999820 | 2.999870 | 2.999913 | 2-999957 | 43 


| 
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A Table of Artificial Sines, 


n —— * —_ 


o Degree. 


0.0.000000 
110.4037 20 


7241877 
7.308824 


7:417908 
7.463725 
7.505 118 
127542907 
1317-57 7668 
147609853 
15 7.639816 
i 617-007844 
1 717-094173 
187718997 
1917 742478 


10 
11 


2017-7047 54 
2117+785943 
227.8061406 


2307.825451 


25 7.861662 


| 10.000000 


2417-84393419-95 
9299988 


9.999999 


Tang. 


0.000009 
0.403720 


9-999999 
9:999999 
9999925 
9.999999 
9.999999 
9.999999 
9.999999 


9.999999 
9.99999 


6.7647 50 
0.940847 
7.06578: 


7. 102090 


W 878 


7.30882 5 
7.366817 
7477927 


7.463727 


99999987. 505 120 


99999977. 542909 
99999977.577671 
9.999990. 609857 


9-999 


9-999994 
9.999993 


9-999992 
9999991 


9.999993] 


7.039820 


9-99999517.667849 
9.999995 7.69417 


7.7 19003 


2242484 


7.704761 
7-785951 
7.806155 
7.825460 


7.843944 


20.578695 
27 


29.926119 
307.9040842 


7.89 5089.999987 
28.910879 9.999986 


999988 


9.999984 
9.999983 


Sine 


7.86167 
7.878708 


792613401 2.0738 


| 


92.305821 


Infinite 
[3.53027 
13.235244{10.000000 
13.059153[10.000000 


it 2.837 304|10.000000 
l 2.7581 22[10.500001 
12.69 117510. oo000¹ 
12.633 18310. 000001 
12.582030{10.000001 


12.53027 3 
12.494880 10.000002 


12.457091/10,000003 
12.422328/10,000003 


12.3601 80 10. ooo 
12.332510 00005 

I 0.000005 
12.280997 10000000} 
12.257516 


12.235239 


12.934214. 10. oo 


10.000002| 


I 2.3901 43 10.000004. 


12.214049 
12.193845. 10 000009 


Tangen 


{ 


12.3058 
12.28 100 
12.2575 
12.2352 


12.2140 
12.1938 
12.17454910,000010]12.1745 
12.150056 10. oo 112.1 56008" 
12.138320 10.0000 1201 2.13833 
12. 12129210. 00001201 2.12130 
7. 89509912. 10490110. 000013012. 10491 
7. 91089401 2. 89 100 10.0000 14.1 2.08912 
10. ooo01 6/1 2.0738! 
2240858012.059142 0, 000171205915 


Secant 


89 Degrees, 


* 4 a - a” - - — * 


$8.11692013.999963 8.176963 
4358109. 9999 59,8.135851 


pre Tangents, ana 


decants. 


o Degrees. 


Tang. 


999984% 940858 
795508 29.999982. 965 100 


— — — 


12.05914 
ese A 


90887009. 999981 . 03111 


99822339. 999980%.982253 
199519819-99997917-995219 


12.01774; 
12.004781 


— — 


077879. 9999778. 007 809 
02002119.999976[8.02004 5 


11.992191 
11.979955 


1031919 9.99997 5/8 03 1945/11. 968053 
04350 19. 99997408. 043527 11956475 


05478119.99997 208.0854809 
0657709. 99997 0%. 005 806 
00509. 99990908 70531 
08696 59. 999968 08.086997 
09718319 999966[3.097217 


1194519! 
11934194 
11923405 
11913003 
11.902783 


5.0% 1679. 99996408. 107 202 
512647 19. 99996108. 1265 10 


714495300 99995 88.144996 
b15390813-99995618 153952 
10208 19.9999 5408.162727 
P.17128c[9.99995 2 1222220 
12797 13.999 9508.779703 
5.18798 59. 99994808. 188036 
8.196102 3-99994618. 1901 50 
1$.20407c[9.999944[8.204 1 26 
1211895 9999428 211953 
521988 19.9999 4008.219641 
1227134 99993808 227195 
12345579. 99993 68.234621 
b44185519-99993 48.241922 


11.89279? 
1 1.88303; 
11.873490 
11.864140 
11.85 5004 
11.843004 
11.837273 
11.828067. 
11.82023 


11.795874 
11.7 8804 
11 780359 
11 772805 
11.765379 
11.758978 


Secant 
| 


y O.0000 1 ( 
10 COO01 


10.00001G|1 2.03113c 


0. 00OOZC 
0.00002 


—— — 


o. oo 2 
0. 000024 
1 0.00002 + 
Il 0.00002L 
1 0,00002? 


— — — — 


10.00002G 
10.000031 


10,00003 2 


10.000034 
0.00003. 
10. 00003 
10.000035 
| 0,00004 1 
10 00004. 
0.000044 


— —— w— 


1 0.00004 
l0.0COOgt 
o. ooo 


12.059158 
2.04491 


2.017707 
! 2.004802 


77 
11.979975 


1.956499 


11.873529 
it 864190 


11.828720 
11.820287 


pee n IINY 


— 
10,000056 11.795930 


11.803898 


— — 


10.000058/11.788105 


10.000000/11.780419 
1 0.000062 11.772866 


. 0.000064. 114705443 


10 000066 11.758145 


| 
Tangent 


* 2 * | 
1 . 


| 


' Secant 


11.968081. 


2845219 55 
11934224020 
- 1.923500 19 
11.913035] 
11.902817 17 
111.8928330 
11.883074 


11.855047 * 
1.840092], 
1.837319] 


14 
1 


9 
d 
7 


esmuffy 


89 


Degrees. 


Z 


4 


L 


— — — 
x 

. 
. 


1 
fl 
* 
is 
t 
4 , 
1 
þ 
mo 
8 
$7 
9 | 
i”! 
«4 


—— 


* » — > = 
n 8 r 
thy 2 tes ; þ 3 —_— T7 
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A Table of Artificial Sines, 


20D I_ 2 N 


Sine 


8.269881 


8.24185 519-999934 
8.24903 319-999932 
8.256094[9-999929 
8.26304219-999927 
9.999925 


8.27661 4/9-999922 


8.283243 


713289773 
818.296207 


9.999920 
9.999917 
9.999915 


8.30254 4609.999912 
8.308 7949.999910 
9.999907 
9.999905 
8.327016. 999902 
8332924222225 999899 


8.338753 9. 9.999897) 
$.34450419-999894 
8.3 501 8009.999891 
9.999888 
9.999885 


8.393101 


28 


2908.413068 
3018.417919(9.999851 


8.403199 
8.408161 


9.999882 
9.999879 
8.377499(9-999870 
5209.999873 
0219-999870 
9.999867 
8.3981 7919.999864 
9.999861 
9.999858 
9.999854 


Tang. 


8.241921 
8.249101 
8.256165 
8.263115 


8.269956 


8. 270091 
8.283323 
8.289850 
8.296292 
8.302633 
8.308884 
8.315045 
8.321122 
8.327114 
84333025 
8.338850 
8.344610 
8.350289 


8.355895 
8.361430 


8.366894 


8.372291 
8.377622 
8.382889 
8.388092 


8.393234 
003903 is 
8.403338 
8.408304 


11. 655389 


1 Degree. 


| 


11.758079 


11 . ©0006 


11.743835 
11.736885 


11.730044 


11.723309 
11.716677 


— {_ 


Secant 


10 cooobt 


10.00007 1 
10.000073 
10.00007 5 


10.000078 
10.900080 


11.7101 

11.703708 
11.697367 
11.691116 
(1.634954 
11.678878 
11.672885 


11 11.586975 
11 11.661144 


11.6497 10 
11.644105 
11.638570 
11.633105 
11.627708 
1.62237 

11.617111 
11.611908 
11.500766 
11.601685 
11.596662 


11.591696 


8.413213 


8.418068 


I 1.586787 


10.000082 
10.000085 
10.000087 


10.000090 
10.000093 
10,0000g5 


10.000098 
10.000101 
10.000103 
o. oo 
10,000109 
10.000112 


11. 23011 


11.716735 


10.000115 


— _ — — 


10.00 118 


10.000121 1.62782 
10 00012401 1.62250 
10. 0001271 1.61723 
10. 00013001 1.51203 


10,0001 33 11.5000 


I 11.7581, 
tl.75096 
11.74390ʃ 
t1.736gg 


11,72338 


I1.71022 
11.70379 
11.69745 
Il 11.6912 
11 68504 
1.67597 
11.67298 
11.6670) 
I 1.66124 


11.65549 


11.6498! 
11,64421 


11.63868 
11.6432 


10,0001 3601 1.60182 


10.0001 39|1 1.59680 
10.000 1421 1.59183 


10.000 140601 1.58093 


11.581932 


Tangent 


10. 004 11. 58206 


= 


88 Degrees, 


| 


3.99985 1 
9999848 
3.999544 
9.999841 
9.990838 


8.418068 


8.422869 
8.427618 


3.432315 1.567685 
8.436962 1.563038 


6309.999809 


9.999834 
999831 
999827 
9.999823 
. 999820 
9.999816 
9.999812 


9.999805 
9.999801 
9.999797 
9.999793 
9.999790 
9.999786 


9.999778 
9.999774 
99997 
9.999765 


9.999757 
9.999753 
9.999748 
9.999744 


6.999740 


1-999735 


Sine 


2.999782 


6918.51 


2999761 


8.455070 
8.459481 
3.403849 
8.468172 
8.472454 
3.476093 
8.480892 
8.485050 
3.489170 
8.493250 
8.497293 
8.801298 
8.505 207 
8.509200 


9 
8.51898 
8.520790 


8.52458. 
8.528345 
8.53208c 
8.53577 


8.539447 


8.441560[11.55844c 
8.44611c]11.553890 
8.450613]11.549387 


11.540519 


9 


8.543084 


—ͤ— — — 


11.581932 


11.577131 
11.572382 


11.544930 


11.530151 
11.531827 
11.527540 
11.523307 
11.519108 
11.514949 
17. 
11.500750 
11.502707 
11.498702 
11.494733 
11.490800 
11.486902 
1.483039 
11.479210 
11.475414 
11.471651 
11.467920 
11.464221 
t 1.460551 
11.456916 


Tangent 


10 000239 


10.000149 
10000152 
10 000156 


1 0.0001 62 


10.000173 


10.0001 8 


16000184] 1.530335|2c 


10,0001 88: 


10.000 199 


10.000203 
10.C00207 
10.000210 


10,000226 
10.000231 
109.000235 


10.000243 
10. 00247 
10.0025 2 
10,000255 
10.0C0260 
10.000265 


10.000191 
10. 000195½11.523 502117 


10. 002 141 1. So 
10. 0021811. 4989 2c 


10.000222 11.494955]löc 


11.582081 


11.577283 26 
11.572382 
11.567 84402, 
11.56320&|26 


11.55405924 
11.54956c|23 
11.545107 22 
11.540690 21 


11.532015 
11.527737 


11.819307 


1151515201 5 
1151103714 
11. 5069601 


11.491026 c 
11.487 13 
11.483274 
11472449 
11.475657 
11.471898 
11.468172 
11.464477 
11.460814 
11.457181 


e * 


IN + — 


Secant 


mur 


23 —— 


88 Degrees. 


(362) A Table of Artificial Sine, 
: 2 Degrees. 


Sine Tang. Secant 


8.54281919.999735[8.543084 11.456916|10,000265[11,45 
8.546422 99973 108.5466911 1.45 3309.10. 002691 1,45 
8.549995 3-999727|8-5 50268 11.449732 0. 000273 U 1 450 
8 553539139997 228.5538 1711.440183 10. 002581. 4 

-$5705419-99971718-557336]1 1,442664|10,000283]11.44 


8.5605 4009. 9997 1308. 560828011.439172 10,000287|11,436 
8.50399919-999708[8.564291111.43570Y10,000292[11,43l 
| 718.56743113-999704|$.567727|11.432273|10.000296|! 1443 
{ 313.57083613.999699(8.571137111.428863(10.000301]11,42 

913-57421419-999694/8.574520[11.425480|10.0003061 1.42 


—— — — — — — 


1008.577566. 999689 8.577877 11422123 10.0003 1101 1.42 
1108.5 8089209.999685 8.58 12081 1.418792 10.0003 fl l. 410 
12 8.584193 9. 999680'8. 584514 l 1.415486 10,0003 201 1.41 
1318.587469)9. 999075 8.587795 141220510. ooo; 2511.41 
1 415.5907 2119.999670(8.591051[11.408949|10,000330]1 1, 0 


1519-59394 9 9999058. 594283111.405717110.000335[11.40 


nun ls. * 9 = OO oY 
00 


168.597 15 29.999660 he 5$97492[11, 42508 10.0003 401 l. 40 1360 
196. es ze. 5 08 8.0 7 11.393 82/0. bos 45|1 1-97 
188.503 4899. 999 65008. 6038391 1.396161|10.0003 501.3058863 
19]3.60662319.999645/8.606978]1 1.393022[10,000355|1 1-3989'43* 
2008 609734 9. 999640 $.610094[11.3389906|10,00030011.38 7590 
218.6128239. 995535 8.613189 1.3808 11010. 00036511.38 W543 
2218.61 5891[9.999629 8,6162621[11.383738|10.00037 N. os; 
2318.618937]9 99962418, 6193131[11,380687|10,0003 7611.39" 555 
2418.62196219.999619;8.622343|11.377057|10.000381 11.3780 4290 
2508. 24065 9 eo 025352 11.374648 10,0003 8611.57. 
2618.62794+[9.999908|8.628340][1 1.37 1660|10,000392]1 1.379045 
2718.63091119.999603[8.631308|11.368692|10.000397]11:30''505 
2888. 933854 9.999597 8.634256 1. 36574410. ooo40z 1. 85 
2918.03677019.999592(8.637185111.362815|10,000408[1143{ 10333 
* 8.63968c[3 999587 8.640003 [1.359907[10,000413 Hoc 

; Sine Tangent dec 
| 


87 Degrees. 


Tangents, and Secants. 4 16 
* 1 | 16 4 4 
Wen 
2 Degree. 1005 
| | | | $1 | |: 
line Tang. Secant vi if 
| p14 0 
55596) 9995 804009 fcf 35995). 60741 1-300320]30 1 
5630.99 958 108.64298 211.3570180. 0004 191 1.357437 e 
4.99957 566.6458530 11. 3541470 0004250 1.354572 10 jj 
f {827419-99957018.648704{11.351296110,000430[1 1 351726 ! 1040. | 
| 651102[9.999 564] 413.051538]11.348462]10.0004 36111. 11.348898 i 14 
39% 999558[8.654352|1 1. 345648[10.000442|1 1.346089 | 11080 b 
il 3 9.9995 538.657 1491134285 1110. 00044711. 343 298023 e 
% 9995 4718.659928]11.340072]10.000453[11.,340525123 e 


DIE 
— — ES 
* = — 


6622 3009. 9995 4 108.6626891 1.337311 1 22 


2 6,968 2-99953513-60543311.334567[10.000465[11,335032/21 
12 576890 9995 298.668 1601 1. 33 1840.0. 00047101 1. 332311020 


5039 300.9995 248.6708701 1. 32913010. 00047601 f. 329607 
h308c[3-9995 188.673 5631 1.3 26437 0. 00048201 1.32692 
9575 9.9995 128.5702391 1.323760. 00048801 1.3 24249117 
1840513-9995 0618.67 8900111.321100]10.000494[11.321 598 


81043 


7 3:99950018.681 54411 1.318456[10.000500!1 1.318957 15 
665. 99949408.684172011.3 15828010. 00050611, 316335]14 
3000627 212-999 48718.686784[11.313216110.000513111.31372813 


88863 9.999481 8.689381[11.310618|10. 000519. 11.311137]! 
914389999475 8. 691963 11.308037 10. .000525/11. 11.308562Jt1 


oe 999 46s 595 29f 1.30547 110. 000531 1. 3050020 
33699946208. 6970810 1. 30291910. .000538/11, .303457 
. 0309994568. 69961711 1.300383]10.000544'1 1.300927 
350" 555[3-999450]8.7021 3911 1. 29785110. 0005 501 1. 298411 
N +99944418.7040 46 L1.295354[10 000556/11.29591 
057-13-99943718.707 1 39] 1-232861[10.co0563111.293423] 5 
1. „p. 99943 108.709 619/11. 29038 10. 0005691 1. 290951 4 
1.300" '50519-9994 2418.7 120851. 28791710. 005761 1.288492] 3 
11.3008'395 219-9994 1818 714535 [1.285405|10,000582[11.286048| 2 
11.3 16333 3.999411 8.71097. [1.283028|10.0c0583[11.283017]| 1 
11,30/580c13.999404 8.71939 (1.280604 10.000596[11,281200] © 
= 
Sec Sine Tangent Secant 2 
| 8 
87 Degrees. 


| (364) 


{ 


E 8.72833719-999378 


|_918.73996519-999343 


A Table of Artificial Sines, 


3 Degrees, 


018.71880c19.999404 
118.72120419.999398 
218.72359519-999391| 
318.7 2597 2190999334 


518.7 3008t19.999371 
n 73302719.999364 


$18.73700 89.9993 50 


8.74225 9.999336; 
$.74453619.999329 
1218.74680219.999322 
I 318.74905519.999315 
1418.751297]9. 3.999308 
8.753528$g. 39993018 
8.75574719. 295738. 
1708.7 5795 59.999280 
1818.760151 999279 


2008764511 9.999265 


21 8.76667 5 9. 999257 


8.769578 11.230422 
8. 771727|11,228273 


2218.768827[3.999250 
2308.770970. 
24 8.77310119.999235 
2518.775223 9999227 
268.7773339. 999220 
278.7794349. 999212 
288.78 15249. 999205 


5.735353]9-9993571$.735990|11.264004|10.000643[11-264 


1918. 8.702337 9. 222382 763065ʃ[11.236935 


Tang. Secant 


8.71939 6ff f. 28000 4,10, oo0596t l. 28 
8.7 21806011. 27819410. 0050 I1 1.278 
8.7 2420311. 27579710. ooo οe⁰ 276 
8.7265 88011. 273412010. 000611 1.254 
8.7 2895911. 27104110. 00062211 1.251 


—— — — 


8.731317], 268683 10. oo0 6291 1. 209 
8.7 33563011. 26633710. 0006361 1.26 


8.738317 11.261683 10. ooo 50 l. 26 
$.749626111,259374|10,00065 711.260 


8.74292 742922ʃ11. 1.257078 10.000663 11,257 
8.745207] 1. 25479310. 0006711 1.255 
8. 74747911. 252521010. 000678 l. 253 
8.749740 1. 250260 f0. ooo685 f 1. 250 
8.751989 1.24801 1010. 00069 211,24 


8. 2 11. 245773010. 00069911. 240 

7504531]11.243547|10.000706|1 14244 
8. 758668 11.241332 010. 000) 1 4|1 1424 
8.76087 2011. 239128010. 000721 
10. 00728 


8.765 24611234754 
8.767418011.2325 82 


8.773866 1.226134 


577 595 11.224005 
8.778114|11.221886 


8.780222|11.219778 
1 782320011. 217680 


298.7836059. 9991978. 
30 8. 8.78567519.999189 


8 788486 


7844 400 11215592. 
11.213514 


Dies 


36 Degrees, 


-— _ . . 4. 4 


vine 


1d5075 


182 

19335; 
05881 
7594 


158970. 9991348. 800703 
518929 99912608. 802705 


876.900 118 


5952.999110 
9991028. 
977Þ-999094|| 


00781 


1209.999080 
30070. 0000 
155989. 999009 
7522.999061 
9430 99905 2 
1343 9˙999044 
740. o 


213514 
211446 


209387 


207338 


205 299 


8.804758 


3.812041 
3.814589 


8.810529 
8.818461 
3.820384 
8.822298 
2.824205 


130 9.99902 
701 19.999019 
884. 999010 
5495. C0 
ro) O. 00 500 
450% 99898 
297 99897. 
zog. 998967 
ep 998955 
7740 998950 
5584.990894: 


320103 
3.827992 
3829874 
8.831748 
3 833013 
3.835471 
8.837321 
3.839163 
5.840998 
3.842825 


9.8 4644/11.1553 95 
— ̃—h—H — —ꝰ.4 


| 


203 269 
201248 
199237 
11.197235 


11.195242 


11.193258 
11.191283 
11.189317 


11.787359 
11.185411 


11.183471 
11.181539 
11.179616 
11.177702 
11.128795 
11.173897 
11.172008 
11.170126 
11.168252 


11.166387 


11.104529 
11.162679 
11.160837 
11.159002 


11.157175 


Tangent 


i 


Secant 


LO.COOSLI 


10.000834 
10.000842 


10.0c0858 
10,.000866 
10,000874 
10.000882 
10.000890 
10.000898 
10.000906 
10.00091 4 
10.0COY23 


10 000931 


10.000973 
10.000981 


1 0.001007 


0.001024 
10.001033 
10.001042 
10. 0 1050 
10.001059 


— 


1 
11214325036 
0 


10.0008 191121226 
10. oo00 826611. 21021328 


10. 0008 50.1 1. 204119 25 


11. 20010323 
11.198108]2 2 


10.000939 
10 00094 8[11.180504]; 3 


10 000956[11.17865 7]; 2 
10. c 00964 


10.000990|{ 1.17101 
10.00@998]1 1.109251 


10,001016]1 1.105544 


| 1.1 54402 15 
11.182478. 


11174870010 
11.172989 9 


11.167393 


L 


11.163703 
11.161870 
11. 160044 


1.15822 
1.15641 


Secant 


tv Us oþÞ w1 


 $23QUT 


86 Degrees. 


—_— 
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x 
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E:, 366) 


A Table of Artificial Sines, 


alewn_sg 


| 


4 Degrees, 


| $223nurpy 


ow ow 


” 


Sine 


8.843584 


8.850751 


8.854291) 998887 
8.856049]9-998875[8.8 IRR 
8.857801]9-99886918.858932/11.14106 
918. 859546]9-99886c|8. $6066 11.13931 


8. 868 165 
8.869868 
8.871565 


8.87493819- 


8 $8490319. 
8.880542 


78.889801 
8. 891421 


8.893035 
8. 80464 3 9980: 


8.87325 500. 


8.876015 
8.87828 5/0. 


8.879949. 
8.881607. 


8.883 25809. 


298813 
9.998804 


9 998689 
9 998679 


9-99 5941 


9. 3.998708 8 887833 
8.888 17409. 


9 998669 8.894300 


2 


Tang. 


8.869351 
8.87 1064 


8.889470 
8.891112 


8.892742 


8.844644 11. 155350 
8. 815535 999893 28.846455 11.153545 
8.847 1839.998923 08.848200 11.15 1740 
8.84897 19.9989 14,8.850057 11.149943 
9989058851846 11.148154 
8.8525249.9988968.853628 11.146372 
8.855403 11. 144597 
11.142829 


Secant 


108.8012830 99885118, 3.862433 11. 1375710. 001149 
1108.863014. 99884 118.864 173 
12(3.864738[9.998832[8.865905 
8.86645 519.99882318.86763 2 


11. 135827 10.001155 
11.134095 
11.132308 
11 130049 
11.128936 10.001196 
9. 99879508. . 1. 127230 10. 01205 
69011.12553110.001215 
11. 123838 10.001224 
11.12215110.001234 


911120471 10,001243 
11.118798 10 001253 
11.117131 
11.115470 10.001272 
11113815¹ 0.001282 


10.001262 


g 


10. 01059 
10, 001068111, 1540 
10. 001077 
10.001086 
10. 0109 5 


10.001104 
10,001113 
10.001122 
10.001131 
10.001140 


10.001108 
10.001177 
10.001 187 


11.1564 


11.1528 
11.1510 
492 


11.1474 
1.145% 
11.1439 
11.1421 
11.1404 
11.1387 
11.136091 
11.1352ʃ 
1.1333 
11.1318 
11.1301 
11.1284 
11.1267 
11.1250ʃ 
11.12331 


11.1217 
11.1200 
11.1183 
11.1167 
11.1180 


11.112167 10.001292 
11. 110524010. 001301 


11.1134 
11.1118 
[1.11010 
11.1085 
11. 10090 
11.105635 


Secant 


85 Degrees. 


7 


Tangents, and Secants, 


(367) | 


— —— e . 


9998049 


0.99803. 899 203 


sen, 
4 90.998609 
9.99859 
509.9985 85 


49.998 5 6: 


10.998 548 
1899.998537 
5129.998527 
099851 


5919.998495 


„998474 
9.99840: 


3 998625c[3.900803 


8.902398 
8.903987 
3 905570 
8.907147 


119-9985 718.908719 


3 910285 


09.9985 5818.91 1 840 


3.91 3401 
8.914951 
8.910495 
3918034 


95 9.998 5068.919507 


8.921090 


99984858 922619 
8924130011 075804 


3.928640 


8. 897 59611. 102404 


11.100797 
11.099197 
11.097602 
11.096013 


11.094430 
11.092853 


11.091281 
11089715 
11.088154 
11.086599 
11.085049 
11.083505 
11.081950 


11.080432 
11.078904 
11.077381 


11.074351 


09999845 318-927 1501t1,072844 


7 099.9984 4213.9 28058{11.071342 
0 "119-995 4.31[8.930155{11.069845 
3 863.398421[3.931647|11.068353 
670984003 933134|11.056866 


* 
1 
4 
4 


N 


Sine 


1159.998395 
5998388 
29.998377 
9 998301 
509.99835 5 
WH 998344 


8 93461601 1.065383 
3.930093 11.063907 
3.937565|t1.062435 
$.939032[11,06096% 


3.940494 |11.05930t 
$.941952|[11.05804* 


Tangent 


4 Degrees. 
| __ — 
Tang. Secant 
. | 
-19.998659[8.895984{11.104016 10.001341|11.105357 35 


10.001351 
10.001361 
10.001371 
10.001381 


10.001391 
10.001401 
10.00 1411 
10.001422 
10.001432 


10.001442 
10.001452 
10.001463 
10.001473 
10.001484 


10.001494 
10.001505 
10 001515 
10 001526 
10.001536 


10.001547 
10.001558 


10.001569 11.071413 
10.00 15791 1.069932 


10.001590 11.068456 


10.001601 
10.001612 
10.001623 
10.001634 
o. oo 1645 


— — — — 


10.001650 1 1,053704| 


11.103754/29 
11102158281 


11. 100568 27 
11.098983 z6 
11.097 4042 
11.095831 z4 
11.094264 23 
1109270322 
11091146121 


11.089596 20 
11. 8805 119 


11.0865 1218 


11.076888 11 


11.074391 rol 
11.07 2900 


11.000985 
11.0655 19 
1106405 
11.006260: 
11.061150 


228 2 


Secant 


— 


85 Degrees. 


Smudo = ws 


ws 


4 6—— 


” 
- 
ic — —__— T = : 
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91 
4 
1 
11 
1 
1 
Pi. 
vu 
4, 
9 
+34 
N 
. 


A Table of Artificial Sines, 
5 Degrees. 


| (3) 


— 


1 


— 


Sine Tang. Secant 


| 


enen 


8940290999344 
8.9417389˙998333 
8.943 1749.998322 
8.9446069.9983 11 
8 04603 40.998 3c 


8.94745 09.998289 


8 
9 


8.948874 998277 
8.9502879.998266 
9.9516969.998255 
8.9831009.998243 
8.954499 998232 
8.95 58949. 998220 


8.957284 —— 
97 


8.958670 9.9981 
8.96005 20.998 186 


8.901429 9.998174 


8.941952 
8.943404 
8.944852 
8.946295 
3.947734 
8.949168 
8.950597 
8.952021 
8.953441 
8.954856 
8.956267 
8.957673 
8.959075 


11.058048 
11.056590 
11.055148 


10.00 166 
10.00167% 


11.053705]t0.001689 


11.05220 


10.001700 


2 5 
11 2 723 
| 


11.04797 
11.04655 


10.001734 
10.001745 


11.045144 10.001757 
11.043733 10.001768 
11 042327 10.001780 


11.040925 10.001791 
11.039527j10.001803 


11.038134 


———— —— 


8.963254 1.03674 


10.001814 


10.001820 


15.8018. 


8.962 8019.998163 
8.964170. 998151 


10.001837 
10. 001849 
10.00 1861 
10.001873 


10,001 884 
10 001896 
10.001908 
10.001920 
10.001932 


10.001944 


8.964639 1 1.035361 
3.960019 11.033981 


2018.90824919.998116 

1138.96960019.998104 
2208 97094 719-998092 
8.972289{9.998080{8. 


11.025791 
3 973628[9.998068[8. 60.1 1.024440 


8.974962. 9980568. 11. 23094 


8.97894 19.998020 


8.976293. 9980448. 
78.977619 99803218. 


8 9802 599 99800898. 


11.021752 


11.020414 


11.019079 


11.017749 


10.00 1950 
10.001968 
10. oo 1980 
10.001992 


[1,01 


= 8.981739 99799618.983577|11 016423] 
| | 


Sine Tangent 


10,002034|11,01 


Sec 


| 8 2 84 Degrees. 
+ 


Tangents, and Secants. 


5 Degrees. 


Tang. 


8.983577 
8.984899 
8.986217 
8.987532 
8.988842 
8.990 149 
8.991451 
8.992750 
8.994045 
8.995337 
8.996624 
98 997908 
8.999188 
9.000405 
9.001736 
9,003007 
9.004272 
9.005534 
9.000792 
9.008047 
9.009298 
9010546 
9.011790 
9.013031 
69 319.01 4268 


808 39.997935 
$937 419-997 922 
yob0019.997910 
9194319-997 897 
0322219.997885 


Sccant 


11.01115 


— — 


11.00854 
11,00725 


9.015502 
9.010733 
9 017959 
9.019183 
9.020403 
9,021020 


| 


11.016423 
11.01510ʃ 
11.013783 
11.012468 


11.005955 
5 654555 
11.003370 
11. 02092 
11 000812 
10.999535 
3 
10.990993 
10.995728 


10 994406 
10.993208 


10.990702 
10.989454 
10.988210 
10.986969 
10.985732 
10.984498 
10.983267 
10.982041 
10.980817 
10.979597 
10.978380 
e 


Tangent 


10. co 004 
10.002016 
10.002028 
10.002041 
10.0205 
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11. 00985 1010.002065 


10. 02078 
io. ooo 
10. oo 103 


— — 


10.002294 
10.002307 
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10.002115|t 1.006778 
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10.002140 1. 04232019 
10.002 1530 1. 002964018 


10.002172|1 1.000441[1 


— [— — — 


10. 002 19100. 999 18415 


10.002242}10.994195]1 1 
10.002255110.99295 61 
10.00220:110.99172 
10.002281110.99049 


10.988038 


10,002320{10.980818 
10.002333/10.985600 
10.002340 10.984387 
10.0023 59 10.983 176 
10.002372 10.981909 
10 002386 10.980765 


—— ͤ— — — 
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A Table of Artificial Sines, 


Sine 


19.020435 
219.021032 
—. 
49. 034010 


6009.026380 
9-027 567 
89.028744 
_9ig 029918 
1c049.031089 
11 032257 
1209.033421 
13034582 
1249233747 
[1519036896 
115]9.038048 
29.039197 
1909.040342 
1919.041485 
2009.04 262 5 
2190.043762 
2209.044895 
230 046020 
24.842154 
25.048279 
269.4940 
279.0505 19 
289.05 1635 
299.05 2748 
3019-05 3859 
_— 


6 Degrees. 


09.01923519.99761 419.02 1020 
9.997001[9.022834 
9-297 58819.024044 
9-997 57419-025251 
9.99756119.02b455 
9-997 54719-027055 
9-997 53419 028852 
19-997 52119.03004C 
3-997 59719-031237 
9.99749319.032425 
9.997480/9.033609 
9.997466 


9.997452 
9.997439 


19-9974! I 
9.997397 
9.997383 
9.997369 
9.997341 
9.997327 
9.997313 
9.997299 
9.997285 
9.997271 
9.997257 
9.997242 
9.997228 
9.997214 
9 997199 


| Sine 


9:997425 


9.99735519.044130 


Tang. 


9.034791 
9.035909 
9.037144 


9.039485 
9.040651 
(9.041 813 
9.042973 


9.045254 
9.046434 
9.047582 


9040800 
9.049809 
9.051008 
9052144 


10.978380 
10977160 10.002399 
10.973956 
10974749 
10.973545 
10.972345; 
10.971148 10.002466 
10 969954 
10.968763 


10.954716 
10.953 56810. 002673 


10952418 


10.951273 


10.980131 


0.948992 
10.947856 
9.05 327710946723 
9.054407 10.945593 
9.055535[10.944405 
9.056059/10.94334! 


Tangent 


Secant 


I0.c02386 


10.002412 
10.0024 2t 
10.002439 
10.002453 


10.002479 
10.002493 
10.967575 10.002507 
10.966391 10.002520 
19.965 209 10.002534 
10. 96403 1 10.002548 
10.902856 10.002501 
9.0383 1610.961684 10.002575 
| —— — — — 
10.9005 15 10.002589 
10.959340 I10,002003 
10.958187 10 002617 
10.957027 10. 02631 
10.955870 10.002645 


10.002859 


10 002087 
10.002701 
9 
10.002729 
10.002743 
10.002758 
10.002772 
10,002780 
10.002701 


10 980% 
19.9795 
10.9783 
10.9771 
10.9759 
109747 
|" 0-973 
10 972 
10971 
10,970 
10 9080 
10.96; 
10.966 
10 9054 
10.964 
10.903 
10.901 
10.90 
10959 
10.959 
10 957 
109950 
10.655 
10.953 
10.952 
1000 
1095 
10.94 
10.941 
10.94 
10.940 


4 
Ee 


83 Degrecs. 


11118 


Tangents, and Secants. 


6 Degrees. 


155070 9.997127 
* 9. —4 12 


658859. — 
66696209. — 4 — 


09230513. _— 
073366 3990934 
14424[3-990919 
n548c13.990904 
765 33.990889 
75830. 990874 
5853 19.9968 5; 

995760 996843 
07 1009.996828 
17599-99081 z 
1 5 9990797 
0383 219.996732 
4804/9. 9907 06 
0589 4 1.9907 5 1 


Sine 


— 


Tang. 


9.05 6659 


9.063348 
9. 004453 


9.06005 5 


9.069938 
9.071027 
9.072113 
9.073197 
9.074278 


9. 070432 
9. 775% 
9.078570 
9 079644 
9 080710 


85.081773 
9.082833 


9. 3.083891 


9.084947 
9 086000 


| 


9088098 
9.289 1 4- 


9.007752 
9.008846 


9.075356 


9087050 


| 


— — ——᷑æ —Qö—mjͤ—ͤ — 


1943341 
9.057780 
9.05 8900 
9.00001 6 
9.001 01130 


9. 5.062240 240 


8.942219 
10.941 I Oc 


10.93995.. 
1093880 


10.937780 
10.393605 
10 93554, 


9.065 550 10.934440 


10.933345 
10.932245 


10.925722 
10.92 4044 
10.923508 
is ms 
10921424 
10.920350 
10.919290 
10918227 
10.917167 
10.916109 
10.915053. 
10 914000}! 
10912950 
10.911902 


10. 910866 


— — — 


Sccant 
| 


1 0.002 801 
0 002815 
10. o0 2830 
10.002844 
l 0.002855. 


— ——  @ — 


i 0.00287 - 
10.002886 
0.00290. 
10.002917 
10 002932 
10.002947 


o. oo0256U1¹ 
o. oo297 


10.002991 


; 11 0.00300! 


— — — — 


10.003021 
0.003036 
. 0.00305 1 
10.003000. 
0. 00306 


tO. COJOY 
10.003111 
0.003120 


10.003 142110 921369 
10 0.004157 


1O,COZI7 2 
0.03188 
O. c 3203 


0. 003218 
0. 003234 10.915130 
0 003249 10.914106 


Tangent 


| 


9.94392. 
0.94282 5I5 


49.933038 


10.940141 
0.94503. 


2.941749 
10.540033 
0.93954. 
9.938449 
(0.937301 
9.930277 


0.9341 15 


0.931904 
9.930893 
10. 929824 
10.928758 
8 695 

92 0034 
Ph 20-9370 
19 924526 


10.923407 


Secant | 


10.92241/ 


10920324 
10.919231 
10.918241 
18. Gi 7203 
10.916109 


9.935194 


; 
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A Table of Artificial Sines, 


7 Degrees. 


Sale se- ou. 


9 
® 


9.08 5895 
9.086922 
9.087947 
9.088970 
9.089990 
9. og 1008 


5.93037 


092024 


819 094047 
9 09505 
9.096062 
9.09705 
9.098000 
9.099005 
9.1 

9. 101056 
9. 102048 


9.10303 


112809 
113774 


6 9.996610 


9. 556271 


9.996751 
9.996735 
9.9967 20 
9.996704 
9.996688 
9.996673 
9.996657 
9.996641 
9.996625 


9. -996594 
9.990578 
9.996562 
9.996540 


9.0891 44 


9.092206 


9.994335 
9.095307 
9.090395 
9-097422 
9.098440 
9.999468 
9.100487 
9.101504 
9.102519 


209.9965 30 


9.103532 


Tang. 


9.090187 
9.091228 


8 


10.907734 
9. 03 30210. 906698 
10.905665 
10.904633 
10. 903605 10.003359 
10.902578 
8 18.003390 
10. 900532 10. 10.003406 
10.899513 10. 003422 
10. 898496 10.003438 
10.897481 10. 003454 
10.896468 10.003470 


Secant 


I O. C03 249 
10.003265 
10.003 280 
10.003 291 
10.003312 
10.0332) 
10.003343 


10.003375 


9. 996514/9.104542 tu on 595458 10.003486 


9.996498 9.10555 
9.996482 9. 106550 
9.996465 9.1075 59 
9.996449 9.1085 
9.990433 9.1095 59 
9.996417 9.110556 
* 111551 
99 63849-12545 
89.113533 


9 9.114521 
9115507 
9. 9963189. 110491 
9.9963029.11 7472 
9.990285.9.118452 

9.1 19429 


9995365 


9.990335 


9226269 


Sine 


Tangent 


10.894450 10. 003 502 
2 
10. 89244110. 00353 
60/10. 891440 — 


10.003551 


10.890441 
10.889444 
10.888449 


10.887457 
10.886467 


10.885479 
10.884493 


10.883 509 
10.882528 


10.881548 
10.880571 10,003731]10. 


10.003567 


10.003583 


10 003000 


10.003616 
10.003632 


— ee  H—_—_ 


10.003649 


10.003665 
10.00 3682 
10.003698 
10.003715 


10.91410 
10.9130 
10.9120g 
10.911035 
10.9 1001 


I 0.9089 0 


10 90% 
10 90096 


10.9059 K 
10,9049 
10.9039 
10.9029 
10.9019 


82 Degrees. 


— 


Tangents, and Secants. 


7 Negrees, 


Sine 


— 8 
615098 
| 
q 


9125187 


Tang. 


9.996269 9.119429 


Sine 


9.141340 
9.142269 
9.143196 
9.144121 
3.145044 
9.145905 


1166569.99625 219. 120404 
11761 219.99623519.121377 
11188670 99621809 122348 
6059.996202 
11204 6913-9901 85[9.124284 
112141 719.996168{9.125249 
h122362 9 99615119.126211 
51233069. 996134127172 


9.123317 


| 


10.880571 
(0.879596 
10 878023 
10.877052 
10.876683 
10.875716 
10.874751 


10.873789 
10.872828 


h124248[9.996117[9.128130 


h12612519-996083[9.130041 10.869959 
þ127060ſ9-996060[3.130994|10.86y006 
12799 39. 9960499. 13 1944 10. 868050 
12892 50.996503 2.13 2893 10. 867 107 
112983 40. 99601 59.133839 10.866161 
51 0y8 109.9959989. 134783 10.805217 
17069. 99598009. 1357 2010.864274 
1263009. 9959639. 130666 10.863334 
113355119-99594* 
13447019-99592319- 
113538719:99591 1] 
13630319.995894[3- 
7169.995876 
13312719-995859g 
13903 719-995841 
149944[9-995823 
19850[9.995 806 
7549.995788 
6269 5.99577 
4355519-995753 


9.137605 


— ö —b—ä— ͤ — 


9.146885 
3 147802 


— = — 


Secant 


— — 


10.003731 
10.003748 


10.003832 


10.003 866 
— 03883 


l 0.00391 7 


10.003934 
10.003951 


0.003968 
0.00398 
10.004002 


10. 04020 
10. 00403 


10.962395 


i 0.00405 4 


10.861458 1 0.00407 2 


10.86 524 
10.859591 


10. oo4089 
10.00410t 


10.003765 
0.00378. 
10.003798|10.£8045! 


10. 00381 5.10. 89530 


10.883344 
0.882388 


10.881433 


to. 878583 


10.003 84910. 877038 


10.878694 
lo 875752 


10. 0390010. 874813 


10.873875 
10.872940 
10. 872009 
10.871075 
10.870146 
10. 869219 
10.858294 
0. 867370 
10.866449 
10. 865 5 30 
0.864613 


10.85 850 10.0041 2410.862784 


10.857731, 


10.0041 41 


10.856804 10.CO41 50 
10.855879/10.0041 77 


10.854958 
10.854035 
10.853115 
10.852198 


TR 


10.0041 94 


19.0042 1 2 


10.004 230 


10 0042 47 


DO — 


10.861873 
10.860963 
to 860056 
10.859150 
10.858245 
10.857345 
10.855445 
FS PR 
Secant 


þ 


— — — 


0.863697 


10.884 30270 
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r A Table of Artificial Sines, 


8 Degrees. 
= | 
2| Sine Tang. | Secant Sit 
a) 
| ©19.143555 9-99 $753 9.147802 19.552198]10.004247\t0.856g 6109 
19.144453 9957350148718 10 851282 10. oo4205Uο.85 554 5 
20.1453 49.9957 719-1 49632[10.850368[10.004283110.8546; Ms.171 
313-1 40243 9995099 3-159544,10.349456110.004301]10 35 
4(9-14713619-99508113-151454[10-34854010.004319]10.85236Mh.173 
519.1 4802999-995003[3-152303,10.847037110.0043 3710.85 19741731 
613.1 4891 519 99504049-1 53209110 840741 (0.004354 10.85 108 1571. 
719-14980119-99502313-154174110.34582510.004372110.85019 9.175 
819.1 50681 995009 gel 55077{10.844923 10.004391]t0.84931 1.1764 
912.1 51559Þ9-99359149-1559738|10 “. 
[1019-15245 119-995 573[9-156877[10.543123 10.004427|10.847;01178c 
1119-15333019-995555j9-157775|!0 842225 10,004445110.84657h1789 
1 219.1 5$420*19.995537 9.158071 10.541329 10.004403[10 $4579 1797 


1139-15598: [999551999 159505[10.840435110.004481]10.84491 
1149-1 559571/+995500 9.10045 [10 339343 10.004500|t0.3440; 
[i519.156830]3.39548219-161347110.835053 10.0045 1 810.8431) 
1789.15 7009 995464(9-162236[10.537704 10. 0045 36010 8423 
1179.158509 995445˙16312310.830877 10.004555110.84143 
1 819. 15943 519-995 427% 164010. 835992 10,00457 3110.840;0 
19]. 16030009 995 09104892010. 835108 10.004591110.8397 
209. 101164%.995 3909. 16577410. 834225 10. 00401 010.8388 
2119.16202519.995372[9 16505410. 83 3346 10 00462 810.8370 
2209.162885. 99535 30.1675 32010 832468 10.004640. 83711 
9.163745 99953349. 168 409.10 83 1591. 00466610. 83017 
24% 1640009. 905 310% 1692840 8307 1010. 00468410. 83505 
2509.105454. 9952979. 17015710. 829843 10. 004703 10.830 
2609. 166307 99527809. 17 102910. 82897 110.0472210. 83z0 
la: 9 167 1590 995 260. 17 1899.10. 828 10110. 00474000 8328 
289. 16800 809.995 2410. 17270710. 827 233.1 0. 005 . 
290.1688569 99522209. 17303 4010.8 2636 f 04 0.831 
3009.1 5070209 99520300. 17449910 825 50 flo. 004797 o. S;or 
| ES 
Sine Tangent Secant 


81 Degrees. 
+ 


M4 1 od * 


Tangents, and Secants. 


— ——— 


8 Degrees. 


Sine 


; 


4174744 
75578 
170411 
0177243 
4.178072 
9.178900 
179726 
0180551 


1132196 
183016 
983834 
l 184051 
9185406 
9186280 
187092 


01887 12 
7189519 
190325 
991130 
9191933 
992734 
913534 


[194332 


9109702 
9170546 
9.171339 
1.172230 
7070 


4.191374 


9.995203 


9.995165 
9 9951406 
9.995127 
9.995108 
9.995089 
9 99500 
9.995051 
9.995032 


9995184 


Tang. 


9.174495 
9.175362 


9.170224 


g 177084 
9.177942 


OO —— — _ 


10.825501 
10.824638 
10.823775 
10 822916 
10.822058 


9.178799 
9.179655 
9.180508 
el 81360 
9.182211 


9.995013 
9.994993 
9.994974 
9.994955 


187903 


9.99491 
9.994896 
9.994877 
9.994857 
22.838 
9.99481 
9.99479 
9.994779 
9.994755 
9.994739 


994719 
9.994700 
9.994680 
9.99460: 
9.99404c 


9.994620 


Sine 


99949350 


9.183907 
9.184752 


9.188957 
9.189794 
9.190029, 


9.191402 


9.183059 


Secant 


10.00479; 
0.004810 
10.004835 
to. oo4854 
10.004873 


10.821201 
10.820345 


10.818640 
10.817789 
10.816941 
10.8 16093 
10.815248 


3.185597 


3.192294 
3.193124 
9-193953 
3-194750 
9.195606 


10.814403 


10.811043 
10.810206 


10.809371 


| 


10. 807% 00 


10. 806047 
10. 805 220 


10.804394 
10.803570 


9.196430 
9.197253 
9.198074 
9.198894 
1.199712 


10.8027 47 
10.801926 
10.801106 
10. 9800285 


— — — — 


Tangent 


2 


10.819492 


10. 806876 


ö 


| 


; 


10.004892 
o. oo049 11 
[0.00493C 
10.004940 
[ 0.004908 
SUM , 6 
10.004987 
[0.005007 
o. ooo 
10.005045 
o. ooo. 
o. ooo. 
10. oo5 104 
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I T2319 3 Table of Artificial Sines, 


994438 


.20767919.994 27419-213405 
20845 219-9942 54[9-214198 | 
.20922219 99423319-21 —— 110.0057607 
10. 78422 1 10.005788 


2119.21076019.99419119 216508 10.783432 10 005809110. 78920 


819. 2000669. 99 4459.200207 10.793793 
9.207013 10.792987 
994418[9.20781 7,10.792183 

10791381 
10.790580, 


—ͤ— — — — 1 —— 
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9.994316 -211815/10.785185 10,005684 


10.005541 
10.005 502 


10.005 582 
10. o05 603 


10.785802 10.005740 


9 Degrees. 
E 

Sine Tang. Secant E 
© 5194337 3$-y9402c19.199712 16.500287 16.505380 10.805664 C176 
119 19512919 99450009. 200529 10.799471110.005400]10,80487 Wik:18z 
219.195925[9-99458919 201345 10.798055110.005420110.80407iſf:1g1 
319.1 967 1919-994 50019.202159 10.797 841[10.005440t0.80328k:198t 
419.1975 1119-994 54013-202971 10.797029 Ll 0.005 400. 80248 1061 
55.198302. 9945 99.203782 10. 7902 1510. 05481 22136 

.19909119 99449919-204592:10.795408| 10,005 501[10.80090M::211 
79. 1998799994479. 205 400 10.794000 10.005 5 2101 0.800 M1286 


10.799033 W-:360 
10.708569 834 
10. 79% %%: 

10. 79698 185 
10. 79020 2057 
10.7954 : 
0. 794,80 


10.79; 5008::37 8; 
10.787389 10.005705 10 79300088295 1c 
10.786595 10.005 726] 10.79232 M025; 


10.79154] 
10.7907] 
1 0.79000 


2209.211520 99417119.217356110-782044 10.005829]10.78847 13399 
23j9.21229119.99415019.218142 10.781858 10.005850[10 78770 54625 
24% 21305 59.9941 2909 218926010 7810740. 005871 10. 78094 3534 
289.2138189. 9941089. 2197 10010. 78029010. 005 892 ay hbo73 
269.2145799. 9940879. 220492 10.779508 10.0059 13010 785g 6795 
12719.21533819 994066 221272 10.787 28ʃ10. 05934 10.7840 5515 
be 9.21609719-99404519-222052110.777948[10.005955[to.78390 235 
29 9.216854 9 994924{9.222830|10.777170[10.00597<|1i0.78314 29 53 
3019-21 760919 99400319.223006|10 770394110.005997 10.78230W:9670 
| | | | 
| Sine * Secant 


80 Degrees. 
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Tangents, and Secants. 


9 Degrees. g 


| 17 


Tang. 


92994003 9223507, 9.776394 0.005997 
9.99398 9.224382 10.775018 10,006019 
9-99396c[3.225 15611 2-774844[10.006040 10.780884 
21936819 994939 9-225929|10.774071 10.00606 1 10.780132 
9:99391813. 226700 10.773300[10.00608- 10.779382 
9.993 8969.227471 10.772529 10. 06104 10. 77863302 f 
12211519.993875 9.228239 
128619. 993854 9-229007[10.770993 10.0061 46 
22366 9-99303 2 3.229774 — has — 4 
43499-99381 11g 230539010. 4010.006189 10.275651 

9.231302 10.768698 10.006211 10.774908 ZO 
9˙23 200510. 767935 10.005232 10.774167 19 
9.232820 10.767174 10.006254 10.773427 
99372513-233586 10.766414 10.006275 
2232039. 234345 10.6565 10. 0629 
99368 19.235103 10.764897 10.006319 
99366 9.235859 10.764141 0. 063 4010. 77048 
9230614 10. 7633800 006362 10.769748 
923736800. 762632010 0063840. 769016 
252.993 594%. 238120 10.761880 l0.co6406 10768285 


j2444 +99357219-2 38872 10.761128 10. 000428 10.7075 50 10 
1729.993550 9.239622 10.760378 10. 0064 5010.766828 9 
5579.99352809.240371 10.7 59629 10. 00647210. 7661010 8 
259.993 50% SR 10.758882 0. 06493 10765375 
*993484[9.241 865 I0.758135 [0.0065 10010. 4051 
9-99340219.242610 10.75739010.006538 10.763927 
9:99344019.243354[10.756646 10.00056010.763205 
9-993418[9.244097 10.755903[10.006582 10.762485 
9.993396.244839 1.255 16110. oo 
58533577˙245579/10.5 5442 1010. 06628 7 
9-99335213.240319 2538110 006648 10.760330 
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99335 
993325 
993307 
993284 


9. hs bo 
9245775 


5.503140 
5 : 


29.255144 


3.25237 3þ3+-99294+4 
q 25305-19.99292) 
3-25370:13-99289! 
9.25445319 92879 
9.99285: 
9.255834 99282 
J 2565 2313.99280( 


9.25789$19.99275« 
9.2585830)0.992730 
9.25926819.962713 
9-25995 117 992657 

.26063 3] 9. 9926061 


Sine 


9.257 211.99 2783 


Tang. 


9240315 
9247057 
9.247794 
9248730 


54249265 


9.249998 
9250730 
59.251401 
29.252191 
3.252920 
9.253648 
9251371 
3.255100 
0.255824 
2.2 25 50547 


9. 2.25726, 

9.25799 

2587 lc 
9.25942 
20014 

1.26086: 

9.261578 
3.202292 
9.263005 
3.203717 
3.204427 [10.7 
9.265 138 
9.205847 
g.266555 
9.20720 
9267967 


| Secant 
10. 75368 10. 000649 10.7003 
10.752943]10.0c0671[10.750 
10 75220+t|10.006693}1o.7581 
10.751470[10.060716|10.758 
10.75073<10. 006738 1104757 
10,7 50002 10.006760 10.756 
10.74927c|10.000783|1c.75;6 
10.7485 3910. 00680510 75; 
10.74780g9]i0.056828|10.75, 
iO 747080|10.00685 119.753 
10.74635 2110.006873 10.752 
10.745026{10 coob8gb| 10.752 19806, 
0.744900. 0009 1910.51 1687 3. 
10.74417{j10.006941110.751 19702 
[10.743453110.c06964)1077% Y 
10.742730. 50098710 ur 2 
10.7 42010} 0.007 010/10. 471100 
{0.741 2G©[10,207033[10.71WWW-:053 
0.74057 <110.c07050|i10.- 412726 
(0.739954[10 ©97079/ ; 
10. 739138 10. oon 404% 
3 10.007125| 10.74 e 
10 737708[10.007148!10 74 75367]; 
0.73699;]to 007171]167hioe 
(0.730283 10.007 1941 10.7887668 14; 
(0.73557 £410 007217110.7 (23370 
10.7 34802[10.007 241]10.74W7901þ2 
10.734153 0.007 264]10.748)864.,19 
0.73344 5110.007287110./ W991 
10.732739 to. 0073110 79948 9 
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9.992000 
9.992043 
9.992619 


9 952 590 


19 992572 


6,02019.99 254% 


9.992525 


79.992501 


605 1194992 47 + 
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575059. 99 2430 
0659.992400 
10873 419-95 2307 
90219-99235 

100099.992335 
9073519.992311 
5400.992287 
5200319.992203 
12720199992 2 3 > 
0133819.99221 4 
4499.992199 
174708 
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9.992117 
166811999 2093 
1337]9-992069 
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1804.4 
9:97 
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9.992920 
9.991990 
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9.268071 
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9.27007 7 
9.270779 
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9282542 
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10.733942 


21 
20 
19 

13 
17 
16 


10.7 1940 


Secant 


79 Degrees. 


p = — 
— — 
— 4 


rt Coney = _— CRC Ys 9 29, =, ln A 
12 * 5 — — - — 7 ——— 1 


— 


— — 


—— —— 
En ——== 


<—W_ <a 
- —_ a — © _— 


— 


— 
—————U—p 
— — 


—— 
— 


+ 
Rn f 


2 ens - C. —— IE I =X 


22 


— — — 
= — f 
> Aa 
—_—_— 2 N 
== 


—— * 
S © 


2 = 
—+ 4 = * 2 * 
— — = -— + — 


— 


o — a * 2 <P N 
. 5 2 _ 
===> e — 
— — 
— — 
2 |; — 


2 — 


— 
— — 


— — 
— — 


— 
— —— 
* 


2. _ — a — 
— — 
— — = 
= - 
: — 
275 - —_ " — 
a — a. —— 
. — 
— 4 IJ - 


pF; 


- -- 
- N 8 
= , D—_— 
mal, our 
——2— 
* 
1 nt + — — 
> * 


0 E = — 2 
- Lu - — = - 
CY — _ 4 TAs — 1 
. y D 
— * 2 — * 
— * - — 
—— — | = 
— p . - 
_ 2 * — — 
" „* < 1 
7 Ws; 2 — Aa. 5 
v = © — - * o 
128 0 - 
1 2 — - <3 - 
— 8 
4 * —— 
— * 2 on 
a — 
4 « 
o 0 1 - 
8 IC 5 — 


—— 


3 — - = £ - a5 4 LR, 
= lo bm þ 7 9 * 

- * _- - => — — 

OR... , PERRY * © * ; 1 
: — pO — — 

* 8 * = 


+ 


| 


| 


12 


. 380 ) 


A Table of Artificial Sines, 


11 Ucgrecs. 


- Sine 
7 


9.28059919-991 947 
119.28124+19.99192:|3.289326 
219-281 897 15.994 89719. 289999]10.710001[10.008103[t0.718 
319-28254419-99187 313 29067 10. 7093 29010. 00812510. 510. 

9.283 1909.991845 


59.283 8309.991823). 29201300. 70798710. 008 177J0. 5 10ʃ 
509.2844809. 991799 2926820. 7073 18010. 008201010. 715 
79.285 1249.991774 
9. 2857669.99 174%. 294017] 0. 70598310. 09825110714 
92-23040813.99172413-294684 
r0j9-287048[3.991695 [3.29534 
119.2876879. 99 16749. 29601 310. 70398710 008326|10.7123 
2883 269.9916499. 296677 0.703323 0.00835 10107116 
139.2889649. 991624. 297339010. 70266110 008376010 7110 
140.2896009. 991595). 20800110. 70199910. 008401010. 104 
1 513. 2902309.99 1574.298662 10.7013 38[10,008420| 10,7097 
169. 29087019.9g1 54519.299322410.700678|i 0.00845 1[10.7091 
17.291 504.991 5241[9-29998c[10.7c0020 t0,008470|10.7084H 
1819.29213719-991 498 
1 9Þ7. 29 276813.99147 30.301295 0. 98205. 00852710. 207 
2009. 293 3990.99 1448.301950. 698049 10.0085 52/10.706t 
219. 2940299.99 14239. 30260010. 697393108577 10,7059 
22.294655 89.991397 
239.2952860 9913720. 303914 0.696086. 0 00862810. 704 
24% 20591 213-991 34619.304567Jt0.695433110.008654|10.7040 
2519. 2905 3919-991321 
2619.29716419-991 295 


2019-29903 419-991 215 
3019-29955 519.991193 


Tang. | Secant 
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9.28865 2010.7 1134800. 00805310. 710. 
10.710674|10.008075|10.718 


3.291 342110 7086580. 00815 10.5106 
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3-293350[10.706050[10.008226{10 7148 


10.705316110.008276|10.7135 
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9.30063 8010. 69936210. 008 50210. 7070 
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9.3065 1910. 69348 1.0. 0087 3010. 7022 
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9.30781 50.692 185 fl. 008782010. oog 
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0553-991 193[9.30846310,091537]10.003307110.700345130 
| 10027619-99 1 10719.309109110,09089 1010. 0883310. 699724 29 
vos 9.99 114 109.3097541 0. 6902 46.1 O. oo8 85910. 699 105/28 
5149.991115. 3 10398010. 689600. 0888510. 69848 27 
val 3209.99 1900.311042] c. 5889 58010. 00891010. 697 808.26 
5400 99 004%. 3 105/10. 6883 15 10. 0893610. 697251 25 
6364.99 1038)9.3 1232710. 87073 10. 00890210. 96636 24 
5999.99 1012 9.3 1290/10. 687033 10. 0898810. 696021 23 
| 8490.590980. 31300510. 80392 10 0901410. 695 407/22 
1 9.990960'g.314247[10.085753!110.009040[10,094793|z1 
g 058$1919-9909 349.3148850 10.85 11510. 00900610. 694181020 
0 5 9.515525. 84477]. 9219.93 5)7clig 
7 10704 119-99y0838219.316159110,083841[10.009118|10,092959], 3 
s p7650[3-99985 519.31679; 10. 683 20510. 009 14510. 692350 17 
„c . 22829“. L whoa omen, 5 1110,691741]16 
55 s;. 58 1935 0. 009197 10.691133 T 
4 0047419-9907 7 719.3 1869710. 68 13031 . 00922310. 0905 20 14 
; poob0[4.9907 50.3193 29.10. 68007 1 10,009250110,089920]1 z 
„6085. 990/ 24[9-319901 10.680039 10. 009270010. 6893 1512 
- 12860. 99060 9.320592 10.629408 10. 09303 10.6887 11011 
9% %%%. 321222 0. 78778 10. 029i. 88 10e 
J 5.990644½321857/10, 578149 0.0093 5610.587505 9 
i 1309 /). 9906180). 32247910. 677 521010. 00938210. 686903 8 
i n3698[9.990591[9-323 10610. 768941 0. 0940910. 686302 7 
ol +97 [2-990565[2:323734[10-070207110.009435110.685703] 
55 89t];.9905 3819324352 10. 67 564210. 00946210. 685 104 K 
5.9905 11.324983 f10. 67 501 7% 9480.10. 684505 3 
* 16092). 99048 5/3250, 10. 57439310. 0095 1510.8 3908 ; 
wp 16688[3.9904.5t [;+32623c|10.673770[10-009542110.683312] 2 
doo 28.0.9043 [2-3 26855[10-073147 10. 956910. 0827160 
00} $1787c] ,.90040 [943 25472|10.67252" . 0999. 5821210 
. 
can Sine Tangent Secant [5 
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| ( 382 
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12 Degrees, 


2 | Sine 
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330170 
23 331328 


332478 
2609.333051 
79.333625 
2809.334195 


9.990243 9.331187 
9 9902159.33 1803 
5.990188 9.332415 
9.990161 9-3 33933 
3-990134'9.333640 
609 90107 g 334259 
9.990079 9.334871 
9.990052'9.335482 
9.990025 9.330093 
5.989997 9.335702 
9.989970 9.337311 
9.989942 9.337919 
9.989915 9.338527 
— 9879339133 
9.989860 9.339739 
9.989832 9.349344 
9.989804 9.340948 
9.989777 9.341552 
9.989749 9.342155 
9.989721 9.342757 
9.989093 9.343358 
5.989655 9.343958 
989537 9.344559 
9.989009 9.345157 
73895819 345755 


10.672520 
19.671905 
10.671285 


[0,07006C | 


1 0,070047 


— 
O 
S 
oo 
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\O© 
O 
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10.t66354 


10.665741 


10.6651 29 
10.6045 18 


10.063 298 
10.662689 
10.662081 
10.661473 
10.660807 


10.660261 


10.659656 
10.659052 
10,65 8448 


10.657845 


10.657243 
10.656642. 


c. 65 6042 
10.655442 
10.65 4843 
9954245 


Tan gent 


10,6821 


10 6809 


10.0791 


510.0770 


10.010003 


10. 010140 


10.0815 


10,680; 
10.079; 


10.6785 


10,077 
10.00 
10,076 
0.675 


10.074 7 
10.0) * 
10,67; 8 
10,672 1379 


4350 
Sl Te 
10,671 


10.67 


6-06 15024 
0.00088 713. 
10.0% 08, 
10.008 M24 
10.00 879 
10,66 19347 | 
10.006 98g: 

10. 000 5044: 

10.6 % 
46054 
lo. he Jog 
Sec 


| 7 Degrees. 


Tangents, and 


Secants. 


( 383 ) 


12 Degree. 


dme 


— v— 1 


1435337 
1415900 
1130475 


1040.589490 9347545 


117616 
333170 
35742 
139306 
339571 
14043 4 
105 
1155 

421 19 
116759 
1012 3% 

143797 

4355 
$4917 
6405 


790 48901 449.357 566; 


3431 3.95800,5,9,30047 4 


Tang. 


3-98955113.4345755 
1-989553194340353 
9.9895 25194340945 


9.989490. 248141 


9 98944119-348735| 
9.989413 9.349329 
9.9893 84 9.343922 
9.989356 9.350514 
9.9893289.351106 
9.999299 9.351097 
89.989271 9.352287 
9.989243 9.352870 
989214 9.253405 
59891809 9.28403 


9.989157 9.354040 
989128 9.355227 
9891009. 355813 
9890710. 355398 
98904 20%. 350982 


Secant 


10,054245,10.010419 
10,053047;10.01044.7 
10, 65305 11010475 
10 5 2455/0. 010503 
10.551859 10. 010531 


— — — 


10.664003 
10.664094 
10.663525 
10.502957 
10.652390 


10. 65 1265 lo. 105 59 
10.6506 1 10.010587 
10.0650078 10.010616 
10. 549480 10.0 10644 
10.548894 10.010672 


10.648 303 10.010701 
10. 947713, 10.0107 29 
10,647 124110.0107 67 
lo. 546535ʃ/10. 010786 
(04045947; 10.010814 


1004536010. — 
10.644773 10.0108 

0. 644187, 10. 010900 
i 0,643002, 10.010929 
0. 542018 ro 010958 


9.95 2988.253245 
222929 358735 


9988927 9.359315 
88g. 35989 


9.988840. 361053060 
. 9888119.3 0103: 
222 7 „30221 
9988753302757 


336 


„50885 #2 0. 16 


Sine 


40.542434 10. o1c986 
10.£41551,10.011015 
(0.641209 10 011044 
i Os 940687110. 011973 
o. 640107,10.611102 


2 — — 


10 6395201001 1131 


1£4535308110,01 1189 
10,0377g0,10.011218 
iO, 637213/1.011 247) 
10. IO 0. 0112 


eee eh t 


0.63 894710. ol I 160! 


10,00182: 
10.561255 
10. 660694 
10.660 129 
10.6595. 


10.05900q 
10.65 844 
10.657881 
10.657321 
10.556761 
10.656203 
1c. 65 5645 
10.65 5088 
10.054531 
10.0 10.053976 
10.653421 
10.65 2806 
10.65 2313 
10.65 1760 
10.65 1208 
10.650057 
10.650107 
10.049557 
10.649008 
10.648400 
31.647912 
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A Table of Artificial Sines, 


13 Degrees, 


Sine 


09.352088 
19.352635 


9 


42381221 
55354875 
69.355358 
79.355901 
8[ 356443 
22. 356984 


ph 
9. 


988724 


4.988460 


98869509. 


21 9.364516 
319 353720[9098863 609. 

9.988607[9.365664 
9. 2.988578 9.366237 
9.9885 481i. — 


988 9. 


2 


519 


10 9.357524 


139359141 


140.3595799 


9.988430 
119.3580649. 
1219. = 


988401 
.988371 
988342 
988312 


1505 5.36021 509 
1609.360751 
17 9.361287 
1809.361822 


29.362350 
2O0IC .36288 
2119.303422 


9. 
9. 
9- 
9 


2719.366604[9 
2819.3671 3219. 
299.3676599 
30 9.368 1859 


987831 


988282 
988252 
988223 
988193 
988193 


9.988133 
9 


9. 
1 
9.372758 


5.987983 9. 
9. 
9. 
9. 


2 


987922 
987892 
987802 


Sine 


Tang. 


9.393304 


9. 
9+309003 
9. 
9. 
9: 
9. 
9437 2499 


380354 


10.636 
19.63 


10.635484 
10. 634910 


10.634330 
10. 10.03 375310. 
10. 033190 
10.632618 

10. 63 2047 
10. 631470 
10. 630906 
10.630337 
10.629709 
10.029201 
10.628633 
10.6200) 
10.627501 
373006410. 626930 
373029 — 
-374193]10-625807 


303940 
365090 


307382 


368524 
369094 


370231 
370799 
371367] 
371933 


ET 


1 o, 011276 


Secant 


10.011305 
10.011334 
10.011364 
10.011393 


10.011422 
10.011452 
10.011481 
10.011511 
10.011540 


— — — — 


10. 11570 


10.6479 
10.6473 
10 6400 
10.6402 


10.6457 


10.011599 
10.011629 


10,011658 
10.011688 


— — ——— 


10.011718 
10.011748 
10.011777 
10.011807 
10.011837 


9.37475010,625244] 
88103 96375319 
2219.30395419-988073'9.375881 
239.364485.98 8043 9.375442 
2415 36501609 2.98801 3' 9-37 7003 
2519.30554019-987983 
2609.365007 50.987952 


10.624681 
10.624119 
10, 6235 58 
0.22997 
10. 10.522437 
10.62 1877 
10.621319 
10.620761 
10.620203 
10.619546 


377503 


378123 
378681 


379239 
379797 


| 


Tangent 


10,01 1867 
10.011897 
10.011927 
10.011957 
10.011987 


10.012017 
10.012048 
10.012078 
10.012108 
10.012138 


10.012169 


10. 10.0451 — 
10.64% “ 
10.6440 937 
10.643 9371 
10,6430 37? 
10 10,642 Le 
10. 6419 373. 
10.641 3730 
10.6474 
10.64% 5/45 
10.6391 
10.039 
10.638705 
10.638 % 5/70 
10.637 5, 
10, 10.650 82555 
10.63% 785) 
10.646 37908 
10.65% 790 
10.63% 50 
10,634 2585 
10.634 
10.63 %% 5104. 
10.6% 621553 
10.63 38266- 
10,63085531 65 


Sec 


76 Degrees. 


Tangents, and Secants. 


13 Degrees, 


5 470808 
371330 
9571852 
372373 
9372894 
3734¹4 
1373933 
37645 
37970 
375487 
570003 
376519 
377035 
13775459 


59.987 831 


378053 
378577 


9.987248 


Tang. 


9.3803 5410.019646 
9.380910 
938146510 618535 
9.987740. 382020010. 61790 

9.382575110.617425 


| 


13801 1 319.987 1 2419-3929 


Sine 


9.383129110.61687 1 
9.98764919-383082;10.616318 
9.98761819-384234\10 01576c110.012382{110.623148[23 
9.9875 8809.394780 10.615214 
9.987557 385337110.61 466; 
9.9875 2619 385888[10.014112 
9.987 49519.386438|10.613502 
9.98746519.386987]10.013013 
9.987434[9-387539110.012464 
9.987403. 38808410. 611910 
9-98737219-388031 
9.987341]9.389178|10,010822 
9.987310 389724/10 910376 

87 27619. 390270[10.609730 
44x; 2 10. 09185 
9.9872 17.3913 59.10. 50804 
3790899. 987 1809.39 190310. 608097 


9.39407 3010 005927 
98703009 39401410. 605 380 
5.980998 395 154% 604840 
993010 004307 
5.986930. 396233010. 603707 
5.9869049.396771 


Stcant 


| 


10.012109 10.631815[30 
10.619090 10. o 2199 10.03 1289/29 

10.012229 10 63076402 
10.012200. 30239 27 
10.01 2290.0. 629715020 


10.611369 


#7 10.607553 
g110.607011 


10.603229 


Tangent 


| 


| 


10.01 241. 
10.01244 


10.012475 
10.012505 
10.0253. 
10.012500 
10.012597 


10.012028 
10.012659 
10.012690 
10.01272 
1001275 


— — — — 


10. o 1293000. 618800 
10.129700. 618357 
10. ol zoo. 
10. 0130350. 517340 
10.013006. 
10 01309 


10. 012321010. 029192425 
i0.012351[10.62867cſ2z4 


10.627627 


10.626067 19 
10.625548 18 
| 10.625030|1 7 

(0.624513|1t 
10.623997]1 5 


10 62296511; 
10.022451112 


(0.617846 


(0.016832 
(0.016325 


Secant 


10.623481014 


10.621937 
10.01 278510. 62 1423010 
10.012814 
10.012840. 620399 
10.012871 
10.01 290! 
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A Table of Artificial ines, 


14 Degrees. 


— 3 2 — om 


117 


2 


127 
2809.397621 
2909.398111 


30 
— 
| 


— 
- 


Sine 


9. 3902 10 
39070809 


J 998677819 398919 


9. 986619 9. 401591 


Tang. 


9.986904 986904 9.396771 
9-98687319.397309 
9-98684119.397 840 
9.986809 398383 


9.986746 399455, 
444 7149 399990 
9.986583 9.400524 
9.9 806519.401058 

| 


| 


9.986587 9 4021 24 
9.9865 55'9.492056 
9.98652319.403187 
9.980491 194403718 
986459 9.404249 


9.392199 
4 392695 


397132 


9.39860c 398600 


819.9861 37 9.409821 


19.986072 9 410569 


9986427 9.404778 
9.986395 9.405308 
9.986363 9.405836 
9.986331 9.40354 
2.286299 9.400892 
9.980266 9.407419 
9.986234 9.407945| 
9.986202 9.408471 
9.586169 9.40899) 


938610494104 410045 


9986039 9.411092 
9. 986000 9.411615 


9985974942137 
9.985942 9.412658 


| Sine 


10.59575! 


10. 28 


10.500479 


10.603229 
10.602691 
10.602154 
10.601617 
10. 00 1081 


10. 600545 
10. 600010 
10.599476 
10.598942 
10. 598409 
10.597876 
19.597344 


10.013381 


Secant 


10.013090 
10013127 
10.013159 
10.013191 
10.013222 
10.013254 
10.015280 
10.013317 
10. 13349 


10.013413 
10.013445 


10.596813 
10.596282 


10.595222 


10.594092 
10.594154 
10.593636 


10.013477 


10.013509 
10.013541 


— — D — 


10.013573 
10.013005 
10.013037 
10.013609 
10. 013701 


10. 592581 
10.59205 5 
10.591529 
10. 591003 


10.013734 
10.013700 


10 013798 
10.013831 
10.013863 


10.589955 
10.589437 
10.588908 
10.588385 
10.587863 
10.587342 


Tangent 


| 


10,013896 
10,013928 
10.013901 
10.013993 
10.01402 

10.014058 


10, 0.51632; | 
10. 615310 
10615313 
10.614806 
10.614303 
1001379 
10.613296 
10 612793 
10.61 2291] 
$10.61 1790 


10.611289] 
1 0.610789 
10.610289 


10. 609790 
10. 10.609292 
10. 10.60879, 
1 0.608297 
10. 607801 
10. 60730; 
1 0.606810 


10.60631; 
1060532108... 
10.605325 . : 
10.60 / 2: 


10 19.60434 | 
10.6038; 
10.6033 


10. 60280 oy 
10. 60237 15 7 
10.0150 4 5 
10.60140 y 


Secant 


75 Degrees. 


FR "If 


a. is FI — — 3 


Tangents, and Secants. 


14 Degrees. 


| honey 9. 9559420 


404901 9.9855 19.419387 
0538209. 98 54809. 419901 
0040550219. 995447 9.420415 
629740634 119.985 41419. 420927 


73% 0729919-985 34719-42195! 
0 02777719-98531419.422403 
031 40825 419.98528019.42297 3 
5 p 0873119:985247 9.423484 
G3 40920719.98521319.423993 
040 40968 219.9851 80[9.424503 
0430 4101 5719 985 1409.425011 
0385 1063 209.985 112.4255 19 
* 1009.98 507909. 42002 
502 57919-98504519.420534 
— 1205209. 985011 427041 
_ 9.98497819.427547 

"F299: [9.984944{[9.428052 


Sine 


Tang. 


6 3836400417326 


94178410. 
9.418358 
9.418873 


809. 42 1440 


54712558 f 
92 545 
9.413699 
9.414219 
8119.414738 

9.415257 


| 
1 Secant 


10. C1405 
10.014091 
10.014124 
10.585781010.014157 
10. 10.585252 10.014185 
10. 10.5847 4 10.014222 
10.584225 10.014255 


10. 737342 
10.586821 
10.586301 


10.583707 10.014285 


10.583 190ʃ10. 014321 


— — — 


10. 6009 12 
10 000425 
0.599938 
0.59945. 
| 10.598905 
10.598480 
10.597995 
10. 597511 


10. 10.582074 10. 01435410. 5978 


10. 582158 10.014387 


—— — — — 


10.596545 


10.58 164210. 014420010. 590002 


10.580013 0.014487 


10. 5 Sooggſio. 0.0000 


10.579585|10.014553 


10. 57907 30.014586 


10.57850c[10,01402zc 
10.578049 0.01465 
10.577537 0.01460 


10.57397310.014921 


— — 
— — — —ů—— 


| 


10 581127 0.014453 


10.577027 0.014720 
10.5765 1610.014753 
10.576000. 014787 
10.575497 0.014820 
10. 10.574989 10. 10.014884 
10. 10.574481 10. 10.014880 


10.595999 
10. 594618 
10.594138 


10.592701 
. 592223 


* 


Secant 


10. 5014003 


10.595580 


10.593059 
10 593180 


10. 591746 
10.591209 
10.590793 
10.5903 18 
10.589843 
10.5 893 08 
10.5 88894 
10. 57346010. 014955 10.588421 
10. 57295910. 014989 10.587948 
10. 57245301 0.015022 10.587470 
10.57 194 015056 10.58 20 


22 
21 


Wee 


— 
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A Table of Artificial Snes, 


| 


Sine 


4129596 
9413407984910 
3413938 98487 
3.4144c819.95434 2 
4 44878 9.9 684905 
3.41534719-584774 
9.415815]9 $8474 
9.416283 9.984700 
9.41675119-954672 
_99.41721719-984937 
10 4170840 98460; 
.4181 4919-984 505 
12 8 4535 
145 419079. 98450⁰ 
9.419544 9.98440t 


© 222 EE 8888 — 


4 


.42047c[9 984397 
9.42093 30.984303 
9.421 39519-98432 
9.421857 984293 
9.42231819.984259 
19.42277819. 984224 
9.42323819 984185 
9.423097 984155 
9 424156{9 984120 
'$19.42461 59.984085 
9.42507 319-98405c 
9.425530 984015 
9.42598713.983981 
9.420443 983940 
3019 4 2b®gcly 9839 1c 


Sine 


—— | 
9954944 9.428052 


15 Degrees. 


Tang. 
| 


9.428557 
9 429002 
9.429566 
} 430070 


430573 
9 431075 
9431577 
9 432079 
9432580 
9.433080 
9.433580 
9.434080 
2 434579 


9435078 


9.435576 
9.430073 
9.436570 
9.437067 
9.437563 
3 438059 
9.438554 
9.439048 
9.439543 
9 440036 
9.4405 29 
9. 441022 
9.441514 
9. 442006 
9. 447497 
3.442958 


| 


— 


10 564922 10.018534 


12 559994 


10 55-012 


(Tanger 


Secant 


— 


l0.0150gt 
10.01 50g 


10.571948 
10 571443 
10. 5709 3.05124 
10. 570434, 10.015158 
10. 922390. 015192 

10.569427 10.0122 
0 56892510.015 26c 
10 502423110.015294 
tO. 567921 10.015328 
10. 507 420 10.015303 
10.5669 20 10.01 5397 
10. 5664 20 10.015431 
10.565920 10.015405 
10.565421 10.015500 


10.504424 10.01550t 
10.563927 10.015003 
10. 56343010. O1 5037 
10. 502933 10.015072 
10.552437 10 015707 


10, 0.561941 10,015741 
10.501446. 015776 
10.560952 10.015811 
10.5604 570 015845 
10 015880 


10 5594710515975 
10.558978 
. 558486 
10.557994 
10.5 


10.015985 
10.010019 
10.01 bO5 
10 00699 


57503 


10.5 8700 


10.01595% 


10.5 808; 
0.58000 
10 58559 
19.58512 
10.5846; 
10.584185 
10. $8371 
l0.58324 
10. 58275 
10. 58231 
10.581836 
10.5813) 
10.5 8092 
10.5805 


0.57959 
oY $7953 
10. 579c0 
10.57860 
(0.57814 


10.5770 
10.571 
10. 57670 
10.57 030 
—. 
0.57530 
10 37497 
10 5744] 
{ 0.57401 
© 5735) 
(0.673i0 


31429 
31879 
1432328 
1432776 
1133220 
433675 
1434122 
434309 
1435016 
185464] 
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Tangents, and Secants. 


15 Degrees. 


Tang. Secant 
Q — — — — —— — {| 
eso . 8 3910.44. to. 55701 ον⁰νιe. 57310130 
6 16735 3 983875] 1.443479|(0.550521 10.0161 25110.57264(]z9 
917 809) 9.983 840 9.44396 lo 55003210. 0161600 572191028 
428263] 9838050 44445*19-555542]10.01619g]10.57173727 
7! -98377017-444947[19-555953[10.016230[10.571283]26 
4291 7<13.9837 3 19-445435119-554565[10.016265110.57083c[25 
i 319-98 37052-44592 3110.554077110.016300[t0.570377[24 
08.1097 5 3.983664 3-44"41 1[19.553589]10.016336[10. 369925? 
k43052719.983525[9+449398[10.553102|10.016371]10.569473[22 
WS 32375[3-933 5941-447384|10-552616110.01640t [10 8690 21 
5429.983550 9. 4178700. 55 2130010. 01644210. 5585 7 10 
3 8799.983 523004483 56.10.55 164410. 0164770. 568 12119 
923 32809.9834870.44884010.55 115910 0165 1310. 56767218 
450 143277819.933452 ) 449320110.550674|10.01 0545110.567222[17 
eb s [2:449319 12:55019010.016584[10.566774]1f 
5075.9; 380.4502940. 5 497000. 016020010. 5663 251 5 
x0 4341 22190983 345450777 10.549223 01 0.01665 5/0. 365878014 
deo 5690.98 3 3099.45 120910. 54874010. 01669110. 565431013 
8 0169.983273 451743 10.548257 1001672710. 56498412 
e 2 283% 42225½ , 8422250187824 564535] 
7590809. 983 202.45 700610. 547 29 10. 01679810. 5640 lic 
%% 353.983 166.4531810. 545813 10.016834ʃ10.563647 c| 
030 36793819.9831 3019-45 3668 10.540332 10 016870{10.563202 {| 
5% 7:42.98 3094.45 4148010. 54585 2 0.01906. 10. 562758 
57 0047556[3-98305819-43 4625|10.545372110.016942|t0.562314| t| 
43:00 (3% 2919.98 202 219.455107 10.544593 10,016978 10.561871 5 
4413357 29.98 2980.45 55 8010.5 4441410. 01701410 561422] « 
403901 4.98 2950.456064 10.5 439360. 0 10. 5609800 3 
135584945519.98 291 419-456542110.543458[r0.01705t10.5505 44] 2 
13 0088439895 19.98 287819 457019110.542981]10.017122[10.560103| 1 
4339.932842 45749 10.542504 01715010. 55966. « 
=| 
Sine Tangent Secant |F 
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74 Degrees. 
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—— 


Bp 390 ) A Table of Artificial Sines, 


eee 16 Degrers. 


Z Sine Tang. Secant 


9.4403 319-98 £542\9.457496 10.542504 10.017 1510.5 59062 
4407789. 982855½.45 7973 1.54. o1719 5/10. 55922. 
209.44 12189.98 27099. 458449 10.5455 010.0723 1010.558782 
319.44 165819-9827 3309.458925 10.5410% 50.558395 
40 44209609. 82090 9.459400 10.5400 10.017304|10.55790, 
59.442535 9.982660 9.459875 10.540125[10.017 349]10.55746; 
55.442973 98262419.400349/10.539051[10.017376[10.55704) 

7 

8 


9.443410.928 2587 9.460823 10.539177 10.01 741 3]10.55650 819-4 
9.443847]5-98255119-491297, 10.535703[10.01 744910. 55615; WW.4 
9.982514 3.401 770,10.535230 10.01 7480]10.55571 08809. 4 
1019-4447 2019982477 9.462242 10.537758, 10.017523 10.5552. 
111 9.445 155 9.982441 9.4027 1410 53728 10.017557 10.554845 . 4 
t 219-445 590[9-982404 9.463180,10.530814 10.01 75906{[10.55441cl&19.4 
l 3544855 512-98236719.403658/10.530342/10.017633[10.55397 Mb 4 
[1 219.446459]9-98233119-404125/10.535572 10.01 760910553541 19-4 
T 9.446893 9.982294 9-464599/19-535401/10.017700 i 0.553107 19.4 
1619.44732619-98225719-405009/19.534931j10.017743110.5 5207409 4 
179.4477509 9.98222019.465539 10.534401|10.01 77 8010. 552 
1 $9.44 819113-982183]9 400005 10.533992 10.0178 1710.551894 
| 9. 400476;10.53352410.017854|10.5513779 4 
9.98210919.466945|10-533055 10. 01789110. 5509.4 
9.982072 467413010.5 32587 10.017928 10. 550% % 
9.98203 59.467 880010. 53212010. 01796510. 5 50065 1 

| 

4 


9.981998 9.408347 10 531653 10.018002 10 549655 
9g 98110119.468814/10.531186[10.01 803g}o.549225 


259.45 1204.98 1924.492800. 5 30% 20ʃ1. ol 8070 10.548790 
209451038 9.98 18869. 469746 10.530254/10.0181 1 4110.5 483008880 46 
119.45 2060[9-98184919.470211|10.529789/10.0181 1110.5 4794088.4 

2819.45248819-98181 219.470076|10.529324 10.01 8188010.5475 5.40 


29(3.45291519-981774 .471141|10.52885g}10.018226 10.54708z 99.40 
3000 834222222 9.47 1605110 528395 10.01 8263|10.546659 3.44 
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99.456316 


[9-457584[9.981361 
$10.45 8006[9.951323 
19.45842719-981 285 


19459080j9.98117. 
0 460 1089.98 1133 
595405 279.98 1095 
p.46094619.95105; 


ow — 


18.464694[9.980712 


16 Negrees, 


Sine | Tang. 


0-453 34219-9817 3719-47 1605 
q453708[9 98 1699.47 20⁰⁸ 
9 45419419-981662(9.472532 
9.454619]9 981625 472995 
9.455044[9-98158719-47 3457 
945546998 1549.473919 
9-455393[9-981 51219-474381 
9 98147419-474842 
9456739 9.98 1430475303 
9.45716219.981 39919-475703 
9.470223 
9.476683 
9.477142 
9.477601 
9.478059 
9.478517 
9478975 
9.479432 
9.479889 
94613640.98 1019.480345 
946178209. 98098009. 480801 
9465678 9.980942[3.481257 

,462616[19.980904[9 481712 
9.46303 219.98086t3.482167 
1.463448[9.980327f9.482021 
$463864|9.98078919.453075 
464279 9.98075 0.483529 
9.48398. 
3.484435 
484888, 


94588489.98 1247 
9.45926819.981 209 


2.405 1089.980673 
9.4655 2200.980635 
0-463935[3-98059t 


9485339 
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10.528395 
10.5 2793. 
10527408 
10.5 27005 
10.526543 
10. 5 20081 
10.525619 
$4 wn 
0.524697 
10.524237 
10.523777 
10.523317 
10.522858 
10.522399 
10.521941 
10.521483 
10.521025 
10. 520505 
10.520111 


10.01 8263 


10.018301 


10.018338 
10.018375 
10.018413 
10.918451 
10.018488 
10.018526 
10.018564 
10. 018601 


10.018639 
10.018077 
10.018715 
10.018753 
10.018791 
10.018829 
10.018867 
10.018905 
10.018943 


1e. 519055 
10.519199 
10.518743 
10.518283 


10.517379 


10.515565 
(0.515113 
10.5 1460 


— —— —V— — 
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10.517833 


10.516925 
10.5 16471 
10.5 16018, 


7195 
10.0190 
10.019058 
10 0190gt 
10.019134 
10.019173 
10.019217 
10.019249 
10.019288 
10 019327 
10.019365 


10 019404 


| 


10.540658 
10.540232 
10 54580t 
10.545381 


95 2 


10.544531 
10.544107 
10.543684 
10.543261 


10 542838 
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10.541994 
10.541573 
10.541152 
10.540732 
10.540312 
10.5 39892 
10.539473 
9.539054 
10.538630 
10.538218 
10 537801 
10.537384 
10.536968 
10.539552 
10.536136 
109535721 
10.535 306 
10.534892 
10. 534478 
19538505 
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9-405935 
9.400348 
9.466761 
9.467173 
9467585 


9.467996 


— 1.4 ws 2 gl nl 


8.469227 
9.4095 


9.468407 
468817 


69637 


.470046 
9.470455 
9.470863 
9.47127) 
9.471678 


9.979499 
9.979459. 
9 9794199 498722 


9.980590 


9.980558 
9.980519 
9.980480 
9.98044 1 
9.980403 
9.980304 
3.980325 
9 980286 
9.980247 
9.980208 
9.980169 
9.980130 
9.980091 
9-980052 
9.98001 2 
9979973 
9979934 


Tang. 


455339 
9.485791 
9.486242 
9.480093 
9.487143 
9-457 593 
9 488043 
9.488492 
9.488941 
9.489390 
9.489835 
9.490286 
9490733 
9.491180 
9.491627 


10.5 14001 


10.5 13758 
10.5 13307 
10.512857 
10.512407 
10.511957 
10.511508 


10.5 1060 


10. 510102 


9.509714 
10. 509267 


10.508373 


9.492073 
9.492519 
9.492905 


9.979895 
92.2.8585 


9.979776 
9979737 
9.979097 


99.979555 
(9.97961 0 goes 


g. 


979578 
9.979539 


Sine 


5 
9. 9798105 9.494299 494299 


5 


493410 
9.493854 


494743 
493186 
9.495630 

. 490073 


490957 
497399 
497841 
498282 


10.507927 
10.507481 
10. 507035 
10. 500590 
10.506146 
10. 50570. 
10.505257 
10.504814 
10.504370 
10.503927 


10.503485 
1 0.503043 
10.502601 
10.502159 
10.501718 
10.501278 


Tangent 


10.5 14209 


10.511059 


10. 508820 


Secant 


10.019404 
10.019442 
10.019481 
1001952 

10.019559 
10.019597 
10.019636 
10.019675 
10.019714 
10.019753 
10.019792 
10.019831 
10. 19870 
10.019909 
10.019948 
10.019986 
10.020027 

10. 020060 
(10.020105 


10.0201 84, 
10.020224 
10 020263 
10.020303 
10.020342 


10.020382 
10.020422 
10.020461 
[0.020501 
10.020541 
10. 02058 


10.5340 
10.533652 
10.533239] 
10.532829]; 
10.5 324150 
— | 
10.5 3 2004 ö 
10.531593 5 


10.531183 


10.530773 
10.5 30363 


I 0.529954 8 


0.529543 


10.529137 


10 528729 


10. . 28327 | 
10. 527914 | 
IO. 5275084 
10.527 1020 
10.5 2099004 
ao 0201 45 1 


10 525885 


10 525481 
10.5 250) 
10.524073 
10.5 24270 
10.5 23867 
10.5 23404 
10.5 23002 
lO. 5 220⁰⁰ 
10.522259 
10.52185ʃ 
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1478942 
1479342 
19741 
4301 40 
1805 38 
40937 
4$1334 


14781 42 


47854219-97938 


Tang. 


9.498722 
9.499163 
9.979340. 499003 
9.979 3009. 500042 
9.97 920. 50048 
9.979 220%. 500920 
99791809. 501359 
9.979140 9.501797 
9.979100'9.502235 


9.979419 


Secant 


10,50127810.02055. 
10,500837;10,020620 
10,500397'10.020000 
1 0.49995 5|1 0.020700! 
1C+499519'10,020740 
10.499080 10.0207 80 
10. 49804 1 10. 208 20 
10.498 203 10.020860 


10.497705 10 020900 


10.521455 
10.521058 


10.5 2065+ 7 


10.520256 
10.5 19800 


10.519404 


10. 5 1900. 
10. 5 1800 


61731 


81731 9.979059 9.502072 
62128 


9.979019 9.503 109 


10.497328 10.020941 


10. 518269 
10. 49089 11 0.020981 
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52525 
$2921 


63712 


$4501 
184895 
6518, 
HA 


53316 


64107 


9.978979 
3978939 
9.978398 
9.078358 


28055 


9.9788 179.5805289 
9.978777 9.505724 
3-37 87 309. 500159 


9.503540 
9.503982 
9.504415 
9.504854 


9.506593 
9. o 


55.978015 
5 
9.978370 510054 


9.978247. 11346 
4 --97 8206931177! 


9.507400 
9.978574. 507895 
9.9785330.508320 
9.9784939-508759 

97845 20. 50919 


5784119.50%02. 


9 9783299˙5 10485 
9. 9782889. 510916 
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10.492540 10.021 385 


10.490454 10.021021 
10,49601 810.02 1001 
10.495 382[10.021102 
10.495 14610.021142 
104494711 10.021183 
10.494276 10.021223 
0.49384 1.01204 
(0.493407 10.021304 
10,492973 12 021345 


10.492107 10.021420 
10.491674 0 021407 
10.491241/1 0.021507 
10.490309. 10.021548 
10.490378. 11589 
10. 48994001 c. 021030 
10. 4895 15 001071 
10. 48908410.021712 
10.488654/10.021753 
10.4882 2-110-021794 
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Tangent 


10.517872 
10.517475 
10.517070 
10. 5 16684 
10.516288 


10.915893 
10.515405 
10.515705 
10.514711 
— 5 
10.513925 
10.513533 


| 


10.513141 


10.5 12749 
10.512357 
10.511907 
1.51157 
10.511 15t 
10. 5 10791 
10.510400, 
10.5 10018 
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| 
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A Table of Artificial Sines, 


18 Degrees. 
Tang, Secant 

489982 9.978201 [9.511776,10,488224 10.021794 0 

9.49037 19.978 1059.5 12206110. 48779410. 021835 io. 

4907 59%9.978 124.5 1263 510.4873050. 02187 6io. 
9.491147 978083 $13964110.4869;0[t0.021917þ 0 
228222804: .5134930.4805½ 0.02195 80. 

4919229.97 800109. 5 13921110. 480079 10.02 1999 503 

.4923031[9.97795< 19 514349110.485051110.022041 

79.492695 9.977915 55147 77ſ10.485225 10. o22082 | 

.493081{9.97787<19.515204j19:484796|10 oi /e. 

99.4934. 977835. 51553 1010.484309 10.022165|10.506;04: 
9.49385 1[9-977794[3-516057 10.483943 10. o 200f10. 50 ef 
11.494230 9.97775 29.5 164841 0.4335 1010. 022248010. 505 1 
| i 219-494620]9-97771:|3-516910|10.48309c|i0.022289Þ 0.50; 5059 
13Þ9-49500; 9.97 700519.517335110.482005|10.022331|10.594 15063 
1419-495 388[9-97 702-9-517701110-482239110.022372[10 504067 
þ1 51-49377 219-97758619 518185110.481815110,02241 410.5048 :070, 
16.495154 977 544[9-51861c[10.481390|t0.0224 5610.50; Wong: 
4 - 3.496537 :97750319+519034 10.4809006[t0,022497|10.50! $078, 
1812-49 190.97746109.5 1945 810.4805 410.0225390. 
100 4072019 9774199.5 9882 (0.450118 10 022581 10. 50:8;085 
2000.497820. 97737 0.5 203050. 47969510. 022023010 5 
219.4980639 97733 5.5 207 2e[10.479272|10.022665|10.5018;003 2 
2200.498444 0.977293 9.52115 1010 478849 10.022707|10,5018:og6g 
230.4988245 977 25103-521573 10.478427110.022749]|10-5018;1006 
4% 49920419.97720919.521995 t 0.47 $005 — þ + 1 0. 500881043, 
250.4905 8419-977 165.5224170. 4775830 022833]10.50 p 
2609.499963 9.977125 .522838 010.4771620. 02287510 50 1115: 
279.5003 429.97 7083.523256 10.476741. 02291710 11540 
2809. 5007 219.9770415 236790. 4763 2 10.022959 10. 100 
2 9.50109 9.9769919-52410c 10.475900[10.023001 [10.49 
$3:19-c014799-9769572-524520112:47 5480110 0230431104 
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| 
| 


— —f6—ã—— — 


50147 (9.97 957.5 24520010. 47548010. 023043 
501 8549979 14.5 2493910. 47506110. 023086 
0223 109.9768720. 5253 59.10. 474641010. 023128 
306079 97683009. 525778 10.474222 10. oa23 170 
5029840 9767879. 5 261 9710.473803 10.023213 
oz 300 9-97674519-52661 5 10.473385ʃ10. 023255 
037 35.977029. 5 27033010. 472967 10.023298 
$5041 109-97 560.5245110. 472549010. 023340 
5458 50.97 601 719.527868[10.472132[10.023383[10.495515|22 
50 48609.976574% 528285 10.471715]10.023426110.495140[21 
505234 9.9765 320.5 28702 10. 471298010. 023468 
3056089. 9764 899.5291 19/10. 470881 10.023511 
50598 1.9754409.5 2953510. 47046510. 023555 
5063 549.9764040. 529950 10.470050[10-023596 
727% 975361. 8303000. 4696310. 023039 
9g. 9703 189.5 3078.10. 4692 1910.023682 
$0747 19.9762 5.53 1190/10. 468804 10.023725 
307843. 976232 9.53 161 1010. 468389010. 0237010 492157113 
j082 1419.97 61 899.53 20250 467975110.023811[10.491786|1 2 
j0d5$519-976146[3.532439|10.467561]10.023R54 
j9895019-97 64 0319-53285 310.467147]10.023897 
$993299.97606019.533266|19.466734[10.023340 
090961997601 713.533679(10.466321|10 023983 
1006519-97 597 4053409210. 465908010 024026 
4312.225930, 534594{10.465496110.024070 
1080319.97 588719.534916|1c.405084|10.024113 
1117219-97584419-535328/10.464672[10.0241 56 
2.9758cofg.535739110.464261110.024200 
2-975757[9-530150|10.463850|10.024243' 
99755 13 9.530501 [0.403439 (0.024287 
2.975670[2.536972[10.463028|10 024330|10,4873 
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100.6105 
be: 9.519911 
21 9.52027» 
39.520990 

621340 


| 


.97302C 


55.975583 


9975539 
597894 
9.975452 


5.97540 
9.975363 


3.975321 
1.975277 


189.5 19190 


1 8 ).5181071[9.97 5015 


974909 
974925 
274880 
3.97483! 


9.97479- 


9.97474; 
5 97470; 
3-97 405+ 
9-97461< 
9.97457- 
9.97452 


x 9522781 


9 523495 


9.97448 
9.574436 


2919 5231389. 51391 


907434: 


Sine 


8 


Tang. 


1.536972 


537792 
) 538202 
9.538511 
9.53902 
9.53942 


954309. 
9.543490 
9.543905 
9.54431 

9.54471 
9545116 
545524 
9.545928 
540330 
9.7435 
9.547 132 
9.54754 

2 5347943 
9.548345 
9.54874 
) $491 4c 


| 


———— ——Ü— — ö 


10.463028 


>| 
3-537 382 10.402018 


10.402 20 
10.461798 
10 401 385 


| 


9.10. 400571 
53985)) 10.400163 
9.540245 0.459755 
3-540t 53.9347 
-541064[10.458939 
3.541468119.458332 
5. 5418750458125 
542281010 457719 
9.542588 10.457312) 
).54309: j110.456990 


10, 46098. 


10.456501 


0.450095 
0.455895 


9 


0.45488 
10 457 


10 45407. 
10.453669 
10.45 2852 


10.452057 


0.45105 510.025 56410. 477˙¹ 
10.451253 
10 0250513 


10.450851 


TR 


ö 


| 


| Secant 


10.024461 


10.02433c 


10.0243 74 
10.024417 


10:024504 
10.02454 


10.487351 -2 

10.4809 0 * 
10.48662g 571 
10 48025 
10 4889 4 
10.485 540 555 
55 5.55 


19.024592 
10.024035 
10 02407 


10.024723 


10024707 
10.024811 
10 02485 5 


10 024899 


10.024943 


10.024987 
(0.02503! 
10.025975 
10.025120 
10025164 


— — — — 


10.025 20 


10.025253 


(0.025297 
10 025341 
10.025386 


— ww  - 


10 48479! 


. 
1 0.4837c> 
10.483390 
tO 48298. 
l 0.482061? 
10 43225; 
10.48189; 
10.4815; 

(0.481 171 
10.4808 
10. 48044 
1 9.43068. 
| 0.47972 
10 4793 


10.4.7901 
10 4786; 


10 025430 


10.45 2400 10.025475 


10.025519 


o 025609 


Secant 


10. 47820 
10.477953 
10.4777 


10.4708 
10.4050 


70 Degrees. 


10.488430 


Tangents, and Secants. 
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19 Degrees. 


520093 


171753 
12810 
8458 
12881 

329161 


30215 
30565 


4-97 394 


9-9 73507 


519-97 370i 


973710 


199297 43% |} 
5213-97 450+ 
797425 

9742i<13.55035.|19.44404* 
9.5507 19.449248 


520339 5 97 29%} 


Tang. 


9579710505) 
549354¼55 
9.549950 459945 


955165210. 44 3848 
J-551535<110.44844 5 
[9-531952110.443048 
9.55235 0.44704, 
) $5275c110.44725- 
9.55344,110 440851 
55351. 0449432 
)-) 3311411 0.442054 
55434/044050 
248259 


9.97 357 4 
973023 


195 1309/3580 
93649973335 


2 


9973445 


3091590 973390 


pou 


9-97 3354 


516449 97530, 


nao zh. 


32312 
32001 
$3009 
3357 
3704 
405 2 


97320! 


9573215 

973105 
9.97312 
973075 
97305 
97290 


Sine 


f 


1555134110.444501 
3.555534110 444464 
1:53559331'0 444007 
55032 443031 
J-3307423419-443275 
+4357 *£1110,442879 
5. 81125 
9557217 

E 553505 


10.441092 


P 55870 441205 


„559097% 8 449994 
Jo 13 949 1119.4 480509 
) 5539505/}10.442415 
5009.439721 
3.59007 3110.439327 


j.361909110.435934 


Tangent 


| 


ty Bi 


4 


Secant 


10.945055 
10.325090 
10.025743 
100257830 
10.023583, 
10.025878 
10.025923 
0.02590 
10.020013 


10.020010. 42337ʃ2. 


19.040103 
10.020143 
10.040193 
10.320239 
1002025. 


10.020322 


10.020375 
10.020420 
10.328495 
10 020514 


1.47 Ug0O; 30 
0.470148 29 
19.475792 ˙˙ 
10.475130027 
ans # Kates ng 
8477.5 
1047137024 
10.470103 
10.47300i}22 


$0-472954}20, 
10.47 290C|1gþ 
10.47 2247/8 
10.471895 7 

| 


10.47 1 9K 
10.408354 
10 47045711 
10.470130 2 
2 2285¹ 


t9.0.05,71j10.40J435 10 ; 
10.92U404i0 4090B85| gf 
(0.0:Uv48119.4087335} 8 
0 02ULY3/Ll0,408323Th 7 
(0-u29;3y 10 40803 | © 
10.929705[19.46; 98 5 
10.020530 497339} 4 
(0.020070 10.40UgY1 3 
19. 020922140604 | 2þ 
10.326301 4602900 
4 027 Y. 4039 ⁰ v 
S 
Secant 
* 
* 


6— 


70 iherets. 


10. 1:0; ol 
0.47154- t 0! 


— * » — — O 


( 398 ) 


A Table of Artificial Sines, 


20 Degrees. 


9.534052 
9.534399 
9.534745 
9e5 35092 
9-535437 
9.535783 
9.5301 2 


emule 


1 


9.5 3681 


lo 00n%J own R 28 


— 
1 


9.972986 
9.972940 
3-97 2894 
9.972848 
9.97 2802 
9.972755 
9.972709 9.503419 
9.5304741[9-972 
9.972617 9.564202 
9.53710319-972570 9.564592 


66 | 


Tang. 


9.561066 
9.561459 
9.561851 
9.562244 
9.50030 


9.563028 


3 9.503811 


9227857 99972524 


13.5385389.972385 
1419-53888 9:972338, 

519-5 392239.972291 9.566932 
169.5395659. 972245 9.567321 
t 719-53990719-972198 9.567709 
1 $19.549249]9-97 2151:9.568098110.431902 
1919-5425 9:972195 9.508486 


9.564983 
9 565373 
9-505703 
9.500153 
9.566542 


T 


18439994 
19.438541 


Secant 


m—_— 
10.027060 
10.438 14910. 027 100 
10. 43775010. 027152 
n 
10.436972 10.027245 
10.430581 10.027201 
10.4361 8910.027337 
10. 435798010. 027383 
10. 43540810. 027430 
10.43 50170027470 
10.434627 10.027523 
10.434237 10.027 569 
10.443847|19.027615 
10.433458 10.027652 
10. 432008010. 027709 


2009 540931 9-972058 9.568873 
97201 19.569261 


1219.541272 


— 


2609.542971 


| 


2219.541613[9.97 1904 9.569648 
2319-54195 319-97 1917'9.570035 

.54229319-97 1870 9.570422 
259.5426329.97 1823 9. 57080910. 429191 


971770 9.571195 


279.5433 109.97 1729 9.571581 
9.971682 9.57 196 


971635 9.572352 


Sine 


9.9715889 572738 


10. 432079 10.027755 


10.4607 


10.432291]10,027802 
10.027849 
10.431514 
10.431127 
10.439739 
10.430352 
10.429965 
10.429578 


10.428805 
10.428419 
10.428033 [10.028318 
10. 42764810. 028365 
10.42726210.028412 


Tange 


10. 0278951470 


10,02794 2]10.4590 


10.027989]1 0.458] 
10.028036[10.458z| 


10.0280$3[10.4580 
10.0281 3010-45774 


10,0281 771104573 
10,028224110.4570 
10.02827 1010.40 


10. 40894 
10. 4050 
10 46325 
10. 40490 

10. 40456 
10. 4042ʃ 
10. 40385 
10. 40357 
0.40318 
10. 40283 


10.4024 
10.406214 
10. 40180 
10. 40140 
10.4011 


I o. 4004 ö 
1 0.40 000 
10.459) 


10.4503 
10,4500 


10,4556 


Secan 


69 Degrees. 
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| Tangents, and Secants. 


20 Degrees. 


69 59709269. 578867 


569209070683 


6360.971540%.573123 


79.970922 9.578104 


5.97049 


509. 570394 9.582200 


Tang. 


9. 9715889.572738 


971493573507 
9.9714409.573892 
1.971398 9: 574270 
3971351j9.5 74000 
9. 971303 9.57 5044 
9.971250 9.57542 
9.971208 9.575810 
— 24161 9.570193 
9.971113 9.575576 
9.97 1065 9.576958 
9.971018 9.577341 
9.970970 9.577723 


9.970874 9.57 8480 


99707799 579245 
3-97073119- 579629 

9.5 80009 
997 C03 5%. 5 803 89 
9.9705 8609.5 8070 
9.97053809.58 114 
. 
5.070442 0. 551907 


9.970345j9+582665 
3.97 029719+583043 
9.970240 · 5 8342. 
9. 9702009. 5 83 80 
2.9201 82.884727 


Sine 


— —— — — 


Secant 


10.427202 10.0281 2 
10. 4208770. 02 8400 
10.426493] 10.028507 
10. 4261081 0. 028554 
10.425724 10.028602 


We 


10. 455075 
10.455337 
10.454999 
10.454062 


10.454320 


10.423424 
10.423042 
10.422059 


10.422277 
10.421890 


10.418851 


10.418472 
10.418093 


— — — —.— 


10.410957 
a 


Tangent 


18.421514 
10.421133 10.029174 
10.420752 10.029221 
10. 42037 110 029269 


10.419991 10. 029317110444 


10.425 340 10.028049 
10.424956 10.028697 
10.424573 10.028744 
10.424190 10. 028792 
. 023839 


10.025887 
10.028935 
10.028982 
10.029030 
10. 0.029078] 
10.0291 2610.4: 


10,419611,10. 029365|10,4. 
10.419231 


10.029414 
10.029462 


10.0295 10 
10.029558 


10.4177 14/10.029606/1 
10.41 7335\1 0. 02965 5 


7110.029703 


10. 416578 10.029751 
t0.416200!18.029800 
10.029848 


10.453989 
10.453653 


10.453317 
10.452981 
10.452040 


10.452311 
10.451970 
10.45 164 


10.448644] 9 


10.448313 8 
10.447082 7 


10. 44765 1 6 


69 Degrees. 


so muiN o — 


' 


— — 


— — — 


. 


1— 
ͤ — — 
— — — — 
— — - — — 
— 
— = = 


| 
| 
| 
{ 


— 
— 
— — — — 
— — — - 
= 4” og 
2 


— — 
2 ————75—A ̃ ᷣ̊i 


—— 


— — — 
— — 
SER 


- L — 


— 7? 


— —— — 
— — — 
— - 
_ > 
ee ee eee 
Oy, - — —— 
E - e - 


— — — ——_— 
2 — 
_— ä 


22 ——— — . — 
* — — 
2 
ll. ——- 


— — 2 I @ N - T 
=P —— — pt EO ny — - 
— _ _ 
— 7 4 = = 


2 


— 


—— 


* 


—_—— * 1 
— m——_—— 8 — 
—— 2 — = — p — 


— 
6 
— 22. 


— 
— — — 
— — 
* * L 
_— —j 
W- —— ͤ—ñ * 
5 — 
dg <A * = 
< — * F 
4 ” Pa w = . * 


9 
< — 2 
— . —— — ” 
— — ont 
* — = — = 
— 


W 
— — * 
> - 5 ho 
—O2 — — — — 


* 


te 


— 


— 


— —— _ 5 * 


— — — 
— — 
—ů— bo a - 

—  — . "— 

7 —_ 3 £-— 
25 * * 4 — 
— . od — ——ů— 

- SI 6 * 


—— 


7 * 
— . . 0 | 
( 400 ) A Table of Artificial Sines, — 
. 21 Degrees. . 
= | 18 
1 | 
S | Sine Tang. Secant | a 
2 — 
919.55432519-97015219.584177|10.415823[10,029848/10.44;57 |, 2c 
119-5546551-97010319.584555119-41 5445119.02989719-4453 1 5c 
2(9.53498713-97095519-584932110.41 5908[10.029945]10 4450 6.56 
319+ $9531 513«97 000019. 585309110.414091110.029994[10.4445þ, 56 
41955504319 99995719-585080110,414314119.030043[19-1443 1 
59.555975. 969909 9.78662 10.413938 0.03009 110.4440 90 
619. 3.969860. 586439 10. 41350100. 930140010. 44370 6.56 
79. 11.586813 190.4131850. 030189 ʃ10.4433 5.56 
819. 315. 4. 29.587 190.10. 412810110. 0302 38010. 4430 11.56 
| 9 9. 297149. 587566 10.412434/10.030280110,44274 — 
3.969665" g. 587941 10.412059110.030335110,4423 47 
9. 9696109. 58831010. 41168410. 030384010. 4420 156 
g- 9095679. 58869 100. 411 309ff0. ozog 33.10. 4056 
9. 969518 9. 589000 10.410934 10.030482 10.4414 100 60 
59.2459 9.589449/10-4193b0[10.03053110.4410F|=- 
9. 959420 g, 5898 14/10. 4101 80.0305; 8010. 4407 556 
9. 969370 . 590188 10. 409812 10. 300 30.1.4405 119.50 
t 719-5 3988319-969321,9.590362[10.409432|10,030679110.440! Wifi. c6 
189.5502079. 969272 9 59093 5/10. 409005/1C. 03072810. 43% 9.57 
129.5605310. 99223 9. 5913080. 0.408692 1 0.230777110-4394 19.57 
2049. 569855 9: 96917 739. 591681 10,408319 10,030827110.4391 $4 
2119.50117819.909124 g,592054110,497940|10.0308761:0.4353 WW -- 
2219.56150119.909075 9,392426110.407574110,030925110.433Wh, -- 
2319: 4 969025 9.592798 10. 40 202010. 3097 510.4380 6.57 
409. 562140%.968 3.908976 9. 593170|t0,406830 A 557 
509.5024080. 968926 g. 593542|[10.406458|10,031074[10.4375 +4 
2619.56279c19- — 877 9-593914[10.400086|10,0311 2310-437 55 
2719 56311 219.96 8827 9. 594285|1c.405715110.031173110.430 6.57 
289 56343419-9 77 9.594656|[10.405344|10,031223110.430g 59.57 
c 3110.03 1272110429 57 
z0lg.5640; 64075 9. 908678 9 59539 10.404603 10.03 1322.33 ES 
Sine Tan hon Secan 
= 68 Degrees. 


Tangents, and Secants. 
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— — „ 


21 Degrees. 


_ 


An YAL 


5 


— 3 
2 4- <<. > * 


19.56 


119-57 1 


Sine 


99.504075 
9 564390 
1p 564710 
9. 5b Fozt 
9 56535619-908479 


9.573203 
9.573575 


9953675 
9 96862: 
9.968578 
9 9685 28 


— —— —— 85 


9.565709. 908420 
9565995 
6314 
9.565632 
9.560 5-1 
90.507 269194908 17d 
6 507 587 

.56790419-968078 
50.508 2229.968027 
16 5685 3919.907977 


(9.50885 59.979270. 00929 
6.569 172.9. 967 870 
9.569 48 809.9678 2609. 601 662 
6.569804. 967775 
99.29120.2872228 
9.57043 50.906767 49. 602701 
19.5707 5 19.907023 
55710669.967573 
55.57 3809.967522 
2259.957471 
59.57 200909. 96742009. 604588 
9.57232319-907 370 
59.57 263009.9673 199.6053 17 
69.57 2949.9.967 268 
9.967217 
9.967 166.6064 


9968379 
9.968328 
9.908278 
9.958228 


9.968128 


Sine 


Tang. 


9.59539 
9.595708 
2.590138 
9.5909 
9.590878 


10.404603 
10.404232 
10.403802 
10.403492 
10.403122 


9.597247 
9.597616 
9.597985 
9.598354 
9.598722 
9.599091 
9.599459 
9.599827 
9.000194 
9.600562 


9.601 296 


9.602029 
9.002395 


9.603127 


9.003493 
9.603858 


9.004223 
9.004953 


9.605682 
9.600046 


0.397971 


10.402753 
10.402384 
10.402015 
10.401040 
10.401278 
o. 400 oꝗ 
10.400541 
10.400173 
10.399806 
19:399438 
10.399071 
10.398704 
10.398338 


Secant 


10.031322 
10.031372 
10.031422 
10.031472 
10.031521 


— — — 


10.031571 
10.03 1021 
10.03 1672 
10.03 1722 
10.031772 
10.031827 
[0.031872 
10.031922 
10.03 1973 
10.032023 
10.032073 
10.032124 


10.032174 
10.032225 


10.397605 


10.396873 


10.032275 
10.397239 10.032326 


10.032377 


10.390570 03 2427 


10.396142 


10.032478 


10,395777110.032529 
10.395412 10.0325 80 


10.395047 
10.394683 
10.394318 
10.393954 
10.393590 


Tangent 


10.032030 
10.032681 
10.032732 
10.032783 
10 032834 


— — x 


110.4359253 
10.435004|29 
10435284028 
10.434904]27 
10.434044[26 
10.434324125 
l 0.4 34005F[24 
10.43308c[23 
10.4333608[22 
10 433049]21 
10.432731 20 
10.432413 
10.43 209018 
10.451778]7 
10,431401]16 
10.43 1145/15 
10 43082814 
10.4305 12013 


10.430196 
10.429880 
10.429505 
10.429249 
10.428934 
0. 428020 
10.428305 
10.427991 
to 427677 
(0.427304 
10.427051 
10.426737 
10.426425 
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Secant 
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A Table of Artificial Sines, 


22 Degrees. 


19- 2.967166 
5.957115 
9.967064 
319-574512[96907013 
 419-57482419 966961 
$19.575136[9.966910 
6.575447. 9668 59 


809.5760689. 9667 56 


119.5769999. 966602 
129.5773099. 9665 50 


J 309.5776189. 966499 


1419-57792719-996447 


20f9. 579777 9 966137 
2119.58008519. 96608 5 
229.5 803929. 966033 
230.5 805990. 965981 


24281005 905928 


119-5757 5819.966807| 


Tang. 


—.— 
9.606773 
9.607137 
9.607500 
9.607803 
9.508225 
9.606 588 
9.608950 
9 609312 


| 919-576379 2.906705 19: 609674 
9.570589 9.966653 


9.610036 
29.610397 


9 60759 
9.611120 


9.611480 


7595782309 9.966395 9.57 1841 
169.578545.966344 
7.57885 49.900292 
189.5791029. 966240 
95.579469. 960188 


9.612201 
9.612561 
9.6 2921 
9.613281 


9 013041 


9.614000 
9.614359 
9.614718 
9.615077; 


259.5813129. 965 876 
2609. 5810189.965824 


9.615435 
9.615793 
9.616151 


2719 58192413.905772 
2819.582220j9.905720 
29]9.58253519.905668 


9.616509 


9.616867 
g 617224 


| 


10.393590 


19.393227 
10.392863 


vp i 


— —<w———— 


10. 397775 
10. 391412 
10. 391050 
10. 390688 
10. 390326 
10.389964 
10.389603 
10.389241 
10. 388880 
10. 3885 20 
10.3881 59 
10.387799 
10.387439 
10. 387079 
10.386719 


Secant 


10, 032834 
10.03 2885 
10.03 2936 
10.032987 


— — — 


10 033090 


10.033141 
10.033193 
10.033244 
10. 033295 
10.033347 
10.033398 
10.033450 
10.033501 
10:93355) 
10.03 3605 
10.033056 
10.033708 
10.03 3760 
10.033812 


10.3863 59 
10. 3 800 


10.385641 
10.385 282 
—.384923 
10.384505 
o. 3 84207 
10.383 849 
10. 383491 
10.383133 


10.382770 


Tangent 


| 


10.033863 
10.033915 
10.033967 
10.034019 


10.034072 


10.034124 
10.034170 
10.034228 
10. 034280 


10.034332 
0.034385 


10.426425 
10.426112 
10 425 800 
10.425486 
1— 425170 
10.424065 
10.424553 
10.424242 
10.423922 
10.423021 
10.423311 
10.423000 
10.422001 
10.422382 
10.422073 
10.421704 
10.421455 
10.421104 
10.420838 
10.420531 
10.420223 
10.419915 
10.419008 
t 0.419301 
10.4 15995 
10 10,418688 
10.418380 
10. 41 8070 

10.414777 
10.4708 
1 0,417100 
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22 Degrees. 


| 


Sine 


= >= TILAL TL 


be 9.582840 
10 583145 
958344 

; 9.583754 
lg 584058 
6.58430 
19.584665 
50.584968 
9.585272 
N 9.585574 
9.585877 


= 


19.586482 
9.586784 
6.587085 
$19.587 386 
blo 587688 
5.587988 
9.588 289 
1588590 
9.588890 
9.589190 
9.589489 
9.589789 
0.590088 
5.590387 
590686 
56.590984 
96.591282 
99.591580 
9.591878 
2 


119.5861 80 


9.9656. 5 
9 965503 
9655¹¹ 
9965458 
9.00540 
9.903353 
9 965245 
9.995195 
9.955143 
9.905090, 
9965037 
9.964984 
9.964931 
9.964879 
9.904820 
9.904773 
9.994719 
9.964066 
9.964013 
9.90450c 
9.964507 
9.964454 
9.9544⁰⁰ 
9.904347 
9.964294 
9.964240 
9.964187 
9.964133 
9.964080 
9.904020 


Sine 


| 
Tang. 


9.617224 
9.617582 
9.617939 
9.618295 
9.618652 


——— —— — 


10.382776 
(0.352416 
10.382001 
10 381705 
10.381 34% 


Secant 


— — 


10.034385 
10.034437 
10.034459 
10.034542 
[0.034594 


3.919008 
3.019365 
9.019721 
7.020076 
9.620432 


9.02087 10.379213 
10.378858 


7.621142 


9.621497 
9.62185 2 


— — 


962256110.377439 
10.377085 
10.376731 
9.62352310.376377 
9.623970. 320024 


9.622915 
9,023 269 


9.624330 
9.624083 
9 6250300 
9.625388 


9.020093 
9.626445 
9.620797 
9.027149 
9 627501 
9 027852 


10.380279 


10.378145 
3.622207119:377793 


10.380992 
10.380035 


10.379944 
179855 


10.378503 


10.034647 
10.034699 
10.034752 
10.034305 
10.034857 
8 


[0.034963 
18 0 


o. o 5009 
10.035121 


10.035 1740.412014 


10.035227 
10.035281 


10.03 5334 


10.375670 
10.375317 
104374904 


10.035 387) 
10. o3 5440 


10.035493 
10.035540 


10. 37401 2 0. o3 50 
9.025741] 103 74259110.035053 
10.373900. 03570 
10.373555 10.035767 


10.373203 
10.372851 
10.372499 
10.372148 


Tangent 


10.035813 
10.03 586, 
10. oʒ qc 


19 03597» 


10.415335 
10.115032 
10.414728 
(0 414426 
nad 
[0.413820 
10.413518 
10.413216 
to. 41291 5 


10412312 
10.412012 
10.411711 
10.411410 
10.411110 
10. 410810 
10.410511 
10.419211 
40992 
10.409613 
10 409314 
10 409016 
10.408718 
10. 408420 
10.408 12: 
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A Table of Artificial Sines, 


23 


— 


head _ 


Degrees. 


+ wa - OO ow av: [uw ve te me o Snuff 


2 


— 
oc 


9.591878 
9.592175 
9.592473 
9.592770 
2893057 
9.593363 
9.593059 
9.593955 
9.594251 
9.594847 
9.594842 
9595137 
9.595432 
9.595727 
9.599221 
9.596315 
9.59660 
9.596903 
9.59719 

9-397 490 
9.597783 
9.598075 
9.598308 
9.598060 
9-598952 
9.599244 
9.599536 
9.599827 
9.600118 
9.000409 


9.60070 


9-903325 


919-963 i 62 


Tang. 


9.628203 
9.628554 
9628905 
9.629255 
9.629600 
9 629950 
9.96365 5.630306 
3.963 590%. 630056 
9.963542 9.03 1005 
99634889.637354 
9.96343 4.03 1704 
9.9033799.63 2053 
9.032401 
9-90327119.6032750 
9.963217. 63 3098 
29.633447 
3-903108/9,033795 

-993054 9.034143 
9992999 9-634490 
9 902945 9.634838 
9.902890 9 635185 
9.962830 9.635532 
9.9627819.635879 
9962727 9.630220 
9.962672 9.636572 
9.962617 9.636918 
9.962562 9.637265 
9.92505 9.53761 1 
9-902453/9.637950 


3.963972 
3.903919 
9.903811 
9.903757 
9.903704 


9.962398'9.638302 


Sine 


2-96402t19.62 7852 


10.372148 
12.371797 
10.371446 
10.371095 
. 370745 
10.320594 
10.370044 
10. 369594 
10.369344 
(9.302995 
10. 368040 
10.368 296 
10.357947 
10.367599 
e fr op 
i 0.366902 
10.3665 53 
10. 366205 
10.365857 
10.305510 
10.365 162 
10.364815 
10. 364458 
10.364121 
0.363774 
10.363428 
10.363082 
8362735 
10.362389 
10. 362044 
10. 361698 


| 


Tangent 


Secant 


{ems 


19,035974 
10.030028 
t10.036081 
l0,030135 
10.030189 
10.036243 
10.036290 
10. 0363 50 
10.036404 
10.036458 
10.030512 
10.036566 
10.036621 
10.030675 
10.030729 
10.036783 
10.036838 
10. 03689210. 403097 
10. 03694610. 402804 
10. 37001010. 402510 
10.037055 10.402217 
10.037110[10.401925 
10,037164110.401032 
10,037219110.401340 
10.037273 10.401048 
10,0373 28[10,400750 


10.408 122 
l 0.407825 
"0 407527 
10,407230 
"— 
10. 400603 
10.406341 
10. 406045 
0. 405749 
n 
10.405158 
10. 404803 
10. 404505 
10. 4047/73 
10403979 
10.403085 
10.403391 


10,037383[10.400404| 


10.037438$[10,400173 
10.037492| 1 0.399832 


10.23754711 0.39959 
10,03760-110,399300 


Secant 
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, Tangents, and Secants. 


23 Degrees, 


( 405 8 


Sine 


9950070009. 952398 
19.60099019.902 343 
14.601 2809.962285 


19.00157019.902235 
9.601 860]4.99217+ 


one 962123 
9.002439. 000, 
14.0027 2509. 96201 2 

19.00301719.901957 

60.603 3059 961902 

0.003 5949.961840 

0.003 8829.961791 
604 1709.961735 

96044570 961050 

9.6047 5.961024 


9.00503 20.901509 
porch: 9.961513 


boy 8920 901402 
—b00175 9901340 


9500405 9.901290 


Tang. 


9.038302 10.351695 
9.038047[10.301353 
9.038992 360100d 
3-039337110.36060; 
9.039082[10.300315 


—— — — 


9.0400 2710.359973 
5. 040371010.359629 
9.5407 10010 359284 
9.041060j10.35894c 


2 041494110.3585961 


9.041747110.355253 
9.042091110.35790g 
9.042434{10 357500 
9.042777|10.357223 
9.043120[10. 0.359880 
9.043403|10.356537 
9.604 3806j10.356194 
9.044148]10 3554 52 
9. 64449010. 3555 10 
9.044832 10.355168 


9 645174j19.35432v 


1.606 75i19.961235 
9.070309. 961179 
10.6073 2 219.9611 Z 

, 4.60760; 9.96100) 


9.64551 6010.354483 
g 643857119-354143 
39 640199]10-353801 


4.040540 10.35 3460]! 
6507 892.9610119 646681 


10 353119 


96081760. 96095 5.647 2220.352778 
59.608 40 19. 960899 64756210 352438 


6.608 459.9000843 047903|10 352097 
59.6090 209.900 860.6482431. 351757 
9.60931 319.9007 309. 0485830051417 


Tangent 


| 


Secant 


— —— — — 


10.037000. 
10.037057 


10.037712 


10.0370, 
9.3751 
10.0378), 


10.037935 


10.037980. 
10.938043 


10.038059 
10.038154 
10.038209 


10.03 8205 
10.038320 
10. 038370 
10. 0384301 
10.03 848, 
10.035854. 


10.038598 


10.038055 
10.038710 
10.038705 
10.003882 


— — 


(0.397851 


10.394081 


10.393821 


Secant 


| 


(0.397501] 
10.397272 23 
0.39698 022 
10.390695 21 
10. 396406020 
10.390118|1g 
10.39583C|18 
10.395543[17 
19-395255]16 
10.394908]1 5 


<10.394354 bs 
10.39410t)12 


10 39930030 
[0.39901ch26 
10 39872028 
.396430ʃ27 
10.3951 4c|- 


100.3935350 
10.3932 
10.392904 
10.038870. 3920780 
10. 03893310 392395 
10. 0.038989! 10. 0.392108 
10.039045 10.391824 
10.039101 10.391539 
10.039157 10.391255 
10.039214 10.390971 
10 039270 10.390687 
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A Table of Artificial Sines, 


24 Degrees, 


r1/9.61242119.960109 
129.6127029. 96005 2[9.65 2650 


9:959995 


26419-95993819-053320 


9959711 


9.959596 
39.959539 
9.959482 
9.959425 
9 959308 
9.959310 
9.9592 53 
9.959195 
9.959138 
9.959081 
9959023 


Sine 


10.3514½% 
3110.351077 
10.350737 
10.350398 
10. 3 50058 


| 
| 


6 


Secant 


10.039270 
10.039326 
10.033938. 


10.039439 


10.039495 


65231 2110 347 088 10.039891 


10.347 350 0.93994 
g.052988,10.347012 


10.040005 


10. 346674 10.040062 
9.959882[9.553663:10.340337,10.040118 
9.959825 9.65440 10.340000 10. 040175 
9.959708 .654337,19-345003 
054074 10.345320 
295965 39955011 10-344989 10.040347 
9.65 5348 19.344652(10,040404 
9 655084 10.344316 
9.650020 10 343980 
9.656356 10 343044 
9 056692 10 343308 
9.657028 10.342972 
9.057364 10. 342630 
9.657699 1c. 342301 
9.05 8034 10.341960 
9.65 8309 10.341631 
9.658704 10 341296 


10.0402 32 
10. 402 89 


10040401 
10.0405 18 
10.040575 
10.040032 
10.040690 
10.040747 
10.040805 
10.040802 


10.040919 
10.04097 ; 


10.390087 
10. 390403 d 
10.39012c 
10.389837 : 
10.389554 . 
10.3892 104 
10.388988 
10.388700 
10.388423 . 
10.388142 
10.387 d00 
[0.387579 
10.387797 
10.387017 
10.3807 z0. 
10.386450 
10. 38617504 

10.385895 
10.385615 
10.355335]4 
l 0.38505t| 
10.384777 | 
10.38449d 
10.38421913 
10.383940 
10.383002) 
10.383360 
10. 38310 
10.382828 
10.382550 
10.3822) 


| 
Secant 
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Tangents, and Secants, ( 407 ) | 


24 Degrees, 


| : 7 
Sine Tang. Secant 


5.6177 279. 9580230. 05870410. 34129610. 04097 70 382273070 
9.0 50049. 958965. 6590 39.10. 340961010. 04103500. 38 199% 29 
5.01828 19 9589089. 659373 10.340027 10.04 109210 381719028 
9.9588 509.6597080. 340292010. 041150 0.381442ʃ27 
6.51883 49.95 879209. 66004210. 33995 10.04 1 2050.38 118626 
9.6191 109.9587 34%. 60037610. 3396240 10.04 12060. 380890025 
9.61938609.958677 9.650 1010.339290 10.041325/10. 380014: 

5.519062 9.9586199. 60104310 33895710. 041381010. 380338 
9.61993 89.958 5019.661377 0.33862 3010.04 1439.10. 380052022 
202139958503 6617 1010. 33829010. 04149710. 3797871 
6.2048 89.958445 652043010. 33795710. 0415550. 37951220 
0.620703 9.95838719.6562376110.337024[10.041613}10.379237 
9.621035 9.95832919.652709110.337291[10,041071110.37 8962 18 
60.6213 139 95827 10.663042 10.3 3695 810.0417290. 378687 
0.021587) 95821200. 66337510. 33062 5 10.041788 10.378413ʃ1 
9902186179587 5419.603707110.336293h10.04184tſ10.378139]77 
69-02213513.95 809519.664039[10.335901 1004196 e 14 


i 
is ©] 
4 
3 
1 
Vi 
11 
1 
7 


. 622409.95 803 8.66437 1010 335029Þ10.041962h0.377591 13 
0 22082 95797919.664703110.335297[10.042021]10.377316 
P02295*19-95792119.665035110.334965[10.042075510-377044 
09.62 3 2299.95 78603(9.665366[10.334634[10.042137[10.37677 1 
10.623 502.957 8049.665097 10. 33430310. 0421960. 376498 
9.623774.9 5774.666029 10. 33397 10.042254 ft 0.3702 20 
30.624047. 957687 9.6663 6010. 33364010. 0423 1310.375953 
0 624319).957 6289.666691 10.333399 10.042372:10.375081 


——  — 


5524591005757 667021110.332979]10.042430/10.375409 
69.62486319.957511[9.667352[10.332648[10.042489 10.375137 
50 625 135.9574 219 667082[10.332318[10.042 548 10.374805 
9.02 540t ). 9573930 668013010 331987 10.042807 10.374594 
9.62567 79.957 335.6683431 10.331657 10.042665 10.374323 
9.02594+19.95727019.06867 210 33132800 042724 1.374052 
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Sine | Tangent Secant 
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— 


65 Degrees. 
Ces-: 


2 


64 Degrees. 


( 408 ) A Table of Artificial Sines, 
E 25 Degrees. 

Sine Tang. Secant 8 
9.625045 9.957270 9568672 10.331328[10,042724 10.374052 953 
9.6252 199.9572 17%. 6690010. 33099810. 04278 ;ff0. 353780 
9.626490 9.957158. 6693 3 2010. 33066810. 042842 10.373510 6.03 
9.626760 9.957099 09. 609001 10.330339j110.042901110.37324c 9.63 
9.62703019-95704019.059991|10.3300c9/10.04296c|10.37297c| ilg93 
9.527 30019-95698119.670320|10.329680[10.043019|10.37270c|Milk63 
9.6275 7009.956922. 67064910. 3 2935 1010. o4 307 8.10. 372430 e; 
9.6278 4009.9 568029. 67097710. 329023 10. 043138010. 3721⁰0 63 
9.628 1099.958039. 67 130610. 328694 10.043197|10.371891| Mil 63 
9.62837819-956744[9.671634/10.328306 10.043256|10.3716:2| Wiſh 63! 
9.628647 1.956684[9.671963|10. 328037 10.0333 1010.371350 
9.6289 169.9566259. 0% 2291010 327709 10.033375|10.371084|Wiky 631 
9.629184 9.956560[9.672619110. 327381 10.033434|10 37081 0% ö; 
9.62945 3.956506. 672947 10. 327053 10,033494|10.370547|f 1.03; 

19.62972119+950447 9. 073274 10.326720 10 033553110.37027/ p63; 
7 9.529989 995638709. 673602110. 320398 10, 043013 10:370011]4 pz; 
9.6302 5709.956327. 073929 10.320001 10.043073 0. 36974086 
9.6305 249.9562089. 674257 10.325 7430.904373 2010. 309470 Whi6z! 
963079209. 956208 9074584 10. 325410110.043792 10.369202| Wh 631 
9 63105919-95614819. 674920, 10. 10.325090 10.0438 5: i ©. 308941 0635 
9.03 13 269.9560890. 575237 10.2 24/63 70.0439 1010.308674 Vz 
9.63 15939.956029 9.575504. 32443610 0439710 0. 3084 635 
9.63 1859ſ9.95 5969. 67589010 324110010. 04403 110. 36814 635 
9.6321 2019. 955909 9. 67521610 323784 0.04409 i io. 3000 ee 
[9-932392 63239219 95584919 676543 10.323457 0.044 51110-36700 Wh 64c 
9.03265 809. 5.9557 8909. 676869 10.323131[10.044211 10. 307% ee 
9.63 292300. 298865 9. 977194 10.322806]10.04427 1þ10.4307077|1.640 
9.63318919.95566919.67752010.322480110.044331[10. 366811 641 
9.63345419-95560919.077846 10.32 2154.10. 044391010. 306540 1 
2919. 6337199 .9555489.678 171010. 32182910. 04445 2010. 3602964 
— 9.63 398419. 955485 9.678496 10 321504[10.0445 1 2|10.366c10} 641 
38 Sine 9 Secant 


Tangents, and Secants. 


25 Degrees. 


4 
dine 


NN | 
1633984[9-95 5480" 
903424955425 
5.955368 
9955307 
7049.238247 
503 530009.95 5185 
50355709. 955 120 
635833955065 


963062 39.954883 
q63688019-954823 
.63714819-9547 62 
0.03741 119-954701 
63767 319-954040 
563793 59.954579 
0.6;819719-954518 
a63845819-954457 
| 94954390 
0.038981 9.954335 
0.63924219+95 4274 
56395039.954213 
63976409. 54152 
y64002419-95409c 
4.64028419-95 4929 
4.6405 4419-95 3968 
[640804 .95 3906 
6410649.95 3845 
99673230 953783 
90415835 953722 
9564184200 95366: 


Sine 


Tang. 


3.678496 
9.678621 
3.679146 
9.079471 
9.679795 
9.680120 


9.680444 
9.680708 


6350979 955005. 68 1092 
6363509.984944% 681416 


9.68 1740 
9.682063 
3.0823 80 
9.682710 
9.683033 
9.083350 
9.633678 
9684001 
9.084324 
9.684640 
9.684908 
9.685 290 
9.685612 
3.685934 
J 080255 
3.080577 
3-686898 
3.687219 
3 087540 
3.687861 
9.688182 


1 — — — 


10.321504 
10.321179 
1320854 
10.320529 
0.320205 
10. 319880 
10.319556 
10.319232 
10.318908 
10.318584 
10. 318200 
10.317937 
10.317614 
10.317290 
10.3 16967 
10.310644 
10.316322 
(0.315999 
lO 315670 
10315354 
10.315032 
10.314710 
10.314388 
10.3 1400⁰ 
10.313745 
10.313423 
10.313102 
10.312781 
10.312400 
10.312139 
10.311818 


Tangent 


Secant 


10.044512 
10.044572 
10.044632 
10.044693 
— 


10.044814 
10.044874 
10.044995 
10. 04505 
I 0.045 11 7 
10.045177 
10.045238 
10.045299 


10.04542 I 
10.045482 
10.045543 
10.045604 
10045665 
10.0457 26 
10.045787 
10 045348 
0045910 
10.046032 
10.046094 
10.0461 55 
10.046217 
10.046278 
10 040340 


10.045300] 10.362327 


— — — 


10.300016 
10.365757 


zo 


29 


10.365486 


10.365222 27 
10.304958 20 
10.304094]z5 
10.364430 24 
10.364167]23 
10.363903[z2 
10.36364c 21 
10. 3033770 
10.3631 14 19 
10.362852 i 

16 


10.362589 


10.362065 
10.361803 
10.361 542 
10.361 280 
10436101 

10.300758 
10.360497 
(0.360236 
10.3 59970 
10.359710 


10.359456 5 


10.359190 
10.358936 
18358077 


10.358450 


Secant 


28 


* 


SnUνE:e 3 


— 


64 Degrees. 


- 


— 


F 


_ 


| 410 ) 


A Table of Artificial Sines, 


25 Degrees. 


[> vs Le o | Su 
\O 


Sine 


9.641842 
9.642101 
9.642360 
.642618 


043135 


own 


9.643393 


9.645450 


3.645706 
9.645962 
9.646218 
9 646474 
9.546729 
9.646984 
9.647239 
9.647495 
9.647749 
9.042004 
9.648258 
9.648512 
9.048766 


| 


9.642876 


9.64902019-951917 9- 
9.6492740.95 1854.697420 
9.649527]9-95179119:297736 


Tang. 


9.055102 
9.688 50. 
9.688823 


9.95 3600 
9.953598 
9.953537 
9.95347519-089143 
995343025894 
9.9853352 9.999783 


9.953228 
9.953166 
9.953104(9.691062 
9.953042'9 691381 
9.9529809.091700 
9.95 291719.092015 
9.9528559.692338 
3952793 9:092057 
9.9527319-092975 
9.95 2069 9.093293 
9.95 2606 9.693012 


9.09042 3 
9.090742 


9.952350 9.694883 
5201 


9.952043 9.696470 
9.95 9809.596787 
697103 


Sine 


9.5532909.690103 


| — 


9952544 9.693930 
9.95248119.694248 


9.952419 9.89450 


Secant 


10.311818 
10.311498 
10.311177 
10.310857 
10.310537 
10.310217 
. 309897 
10.309577 
10.309258 
10. 308938 


10.040340 10.358175 
10.040402119.3 57899 
10.040463110.357640 
10.046525]10.35738: 
10.040587110,357124 
10.046048[10.35080; 
10.0467 10[10.356607 
10,040772j10 356350 
10-040834|10.356092 
10-040896110,355835 
10. 04695 810. 355577 
10.047020 10. 355 320 
10.047083 10.35 5003 


10.308619 
10.3083 

ts 
10.307662 
[0.307343/10-047 207110.354554 


40.047145 10. 35480 


10. 307025 10.047 2060910. 354294 
10. 306707 10.0473$1110.35403} 
a 39038810.047394|[10.35378: 
10-300070 10.047450[10.35352 
10.305752 10.0475 19119-35327} 
10.305434 10.047580 353010 
10.3051 17 10. 047644 10.35270ʃ 
10. 304799 10 04770610. 352505 
10. 304482 10. 04776910. 352251} 
10.304 1640.047832 10.351995 
10. 303 847 10. 04789510. 35174 
10.3035 3010. 04795 710. 35 140 
10. 30321310. 04802010. 35123. 
10. 3028970. 04808310. 350955 
10.302580|10,0481 40[10.35077 
10. 30226410. 48209010. 550475 


Tangent Secaut 


63 Degrees. 


— 


Tangents, and Secants. 


26 Degrees. 


Tang. 

: 9.697730110.302264 
0 9.6497 8119-9517 2813.69805310.301947 
"| 5550934 9.9519651[3.698369[10.301631 
2 65028719 951602[9.698685110.301315 
05953512. 95153912 099001110-300999 
7 4050792 9.95147019.699316]10.300684 
„ 9.95 1412.699632 10.300368 
%% 5134.947010. 300053 
02 Ib 65154919-951286[9.700263[10.299737 
: bg1800[9.95122219 700578010. 299422 
77 965205 29.951159 9. 70089310. 299107 
120 965230 9.95 1090[9.701 208010. 298792 
03 965255 5 9.95103213.701523 10.298477 
0) f 96528009. 950908).701837 10.298163 
53 5.653057 9.95090513.702152[10.297848 
20% 53307584. 02466110.297 534 
038 9.702780[10.297220 
782 95071419 703095[10.296905 
526 3-703409]10 296591 
271] 2203223096277 
oulf 3-704030[10.295964 
2761] 9-95045819-704350 10295050 
0% 655057950394 704003110.295337 
231 $6530 9-95033<[9-704977110.295023 
100% s 9.-95026619.705 290110.294710 
74 655805[9.950202[3.705603[10.294397 
þ656054[9.950138]9.705910[10.294084 
$.656302[9.950074[3.700228|10.293772 

oe 9565 5 5.95009 709541110-293459 
0720 ©55799Þ 949945[2-726854[10.293146 
50473 9657047 949881 3.707106 10.292834 
Sine OT 

| 


Secant 


(0.048209 
10.048272 
10.048335 
10.048398 
10.048461 
10.048524 
10.048588 
10.048651 
10.048714 
10.048778 
10.048841 
10.048904 
10.048968 
10.049032 
10.049095 
10.049159 
10.049222 
10.049280 


10.0493 50 
10049414 


10.049478 


10.049542 
10.04960d 


10.049070 
10.049734 
10.049798 
10.049802 
10.049920 
10.049991 
10.5005 5 
10 050119 


10.349461 
10.349208 T 


10.348200 
1034794820 


10.350472 
10.350219 
10.349967 
10.349713 


10.348956 
10.348703 
10.348451 


10. 34709. 
10.347445 
10.347194 
10.345943 


10.346442 
10.346192 
10.345941 
10.345691 
10.345412 
10.345192 
10.344943 
10.344093 
10.344444 


10.343940 
10.343698 
1034344 
10.343201 


19,342955 


Secant 


— 


10.346693 T c 


10.344195 


o — yn ery PR .0O\O 


th. 


63 Degrees. 


SON 


F 


>. 


(412) 


A Table of Artificial Sines, 


3 i... th — * 


27 Degrees. 


= 
E | Sine 
8 


09.657047 


29.657542 


69.658531 
719-658778 
919.059271 
1019.6059517 
11]9-659763 
1200 660009 
1319.6602z55 


1009.660991 


2009.061970 


2209.662459 
2309.662703 
24 9.562946 
259.6631 


1269.663433 


279 663677 
2809.663920 


2909.664163 


— — — 


Tang. 


9.949881 9.707100 


119.63729319.949816[9.707478 


9-2497 5219-707 790 


319.65779019.949088[9:708102 
4i9.65 8037 


9-94962319.708414 


519-658284/9-949558[9.708720 


9.949494. 70903) 
9.949429 9.709349 
9.949364. 7090060 
9.993009. 099 . 
9.949235 9.710282 
9.949 1709.710593 
9.949105. 10904 
9.9490409.711215 


149.6605 00.948975 9.211525 
15 9 660746 9.948910 711830 


9.948845. 12146 


179.6612369. 948780 9.712456 
189 66148 1 
190.6617269. 9486409. 7 13076 


9.9487159.7 12766 


9948584 9.773780 


21 —.622149.948519 713696 


9.948453 9.714005 
945388 9.714314 
2248323914624 
9-94825719.714933 
9.948192 9.715242 
9.948 1209.715551 
9.948060. 715859 
9.947995.710168 


——— —ů— 


10.292834 
10.292522 
10.292210 
10.291898 
10. 291586 
10.291274 
10. 290963 
10.290651 
10.290340 
10.290029 


10.289718 
10. 289407 
10. 289096 
10.288785 


309.6644000 947929. 7 16477 


Sine 


Tangent 


| 


Secant 


10.650119 
10.050184 
10.050248 
10.050312 
10.050377 
10.050442 
10.050506 
10.050571 
10.050636 
10.050700 
10.050705 
10.050830 
10.050895 
10.050900 


10.288475 10. 05 1025 
10.288164'10.051090 
10.287854 10.051155 
10.287544 10.05 1220 
10.287234 10.051285 
10.280924 10.051351 


10. 286614 10.05 1410 
10.286304 10.05 148ʃ 
10.285995 10 051547 
10. 2856860051612 
1028537510. 05 167710 33705 
10. 28505) 10.051 743 
10.284758 0. of 1808 
10.284449 20.05 1874 
10.284141 10.05 1940 
10.283832/10,052005 
10.283523 10. 520% 


10.339745 


10.336323 


62 Degrecs. 


— — 


Tangents, and Secants, 


27 Degrees. 


| 
Tang, 


| Sine Secant 


10 23523000, 
10. 223215ʃ10. 052137 
10. 282907 0.052203 
0. 282 5991 0.05 2269 
10,282291110.052335 
10. 282983 10.05 2401 
10.281675 0.052467 
10.281307, 10.052533 
10. 26106010 052599 
10. 28075 20.052605 


10. 28044 510.0527311 
10. 280138010. 05 2797 
0. 2798311 0.052864 
10.2795 2410.05 2930 
10. 279217/10. 052996 
10. 27891 110.05 3063 
10. 27860410. 05 3129 
10. 2782980. 05319 
10.277992 10.053262 
10. 27768510. 05 3329 
10.277379,10.053390 
10.27707 3110.05 3462 
10. 276768010 053529 


5.947929 
947863 
9.947797 


9.66.4 40t 
| 9.664048 
1.00489 1 
0 665133 
(9.665375 
$19.605017 
4.065859 
711.666 10c 
9.666341 
7666824 
9.667065 
9667305 
5.657540 
9 667780 
y.608020 
.668 200 
668 50 
668746 
668986 


[g.669225 
9.669464 
9.669703 


9.710477 

9.716785 
9.717093 
99477310. 17401 
9. 22285 2. 717700 
I. 947599 97 18017 
3947533 9. 718325 
3.947407 9.718633 
9.947401:9.71894c 
3-947335 9. 719248 


3-947 269 9. 9.719555 
9.947203 9.719862 
12947136 9.720169 
9.947070 9.720470 
9. 0470049. 720783 
MD 9429379- 72 1089 
9.94687 19.721390 
9. 9468049. 721702 
9.94 6738/9.7 22008 
„94667 109. 9.722315 
3.946004\9.722621 
9.9465389-722927 
9.94047119-723232 


19.335594 
10.335352 
10. 335 109 
10.334867 
10.334525 
10.334383 
10433414! 
10. 33 390c 
10.333059 
— 
10.333176 ·0 
10.332935 
10.332695 


10.332454 
10.332214 


10. 331974 
10.331734 
10.331494 
10.331254 
10.331014 


10.330 %75 
10.330536 
10.330297 


7 


9.66994 2 
9.670181 


957416 
9.67065 + 
9.67 089t 
9671134 
9.671372 


9671605 


1.94 0404 
1 04023719.723844 


9.940270 9.724149 


9.723538 


2.94020319.7 24454 


1.940130 724759 


1.9460 


9.946002. 725369 
5945703 50.728074 


Sine 


725005 


10.276462 
10. 2761506 
10.275851 
10. 275 540 
10.275241 
10.274935 
10.274631 
10. 27432 


Tangent 


10.053 596 


10.05 3063 


10.05 3730 
esse 
10.05 3 864 
10.053931 
180.05 3998 


10.054005 


10. 33005 8 
10. 10.329819 
10.329581 
10.329342 
10. 329104 
10.328866 
10.328628 


(0.328391 


Secant 


| 


62 Degrees. 


S mul lo = 8 


TI 
* 


A Table of Artificial Sines, 


28 Degrees. 


[1019.973977 
.67421313-945193 


1150 2 


945935 


9.945801 
945733 
9.945000 


59.945598 
: 9.945531 
9.945404 


9.945328 
945261 


944990 


675155]9-944922 


844854 


.675625[9-9447 80 
675859 9.944718 
944050 


| 


Sine 


9.945508 


þ 


9.728412 


9.945390 


Tang. 


9.726284 
9726588 
9.720893 
9.727197 
272750) 
.727805 
728109 


9.725074 
9.725979 


| 


10.274320 
10.274021 
10.273716 
10.273412 
3 
10.272803 


10.272499 


10.272195 
10.271891 
iO 271588 


9.7287 16 
9.729020 
9.729323 
9.729020 
2229929 0.2 


9.730233 
9.7305 3510. 269465 
9.7 3083810. 269 162 


9.73114 0.268859 


9.944173 
9.944104 
9.944030 
019-94 3907 
9.043898 


3-73144410.2685 56 


9. 944582 9.731740. 0.268264 
9.9445 14.73 204810. 267952 

5444409.73235 10.267649 
95.944377%. 732053010. 267347 
9-94430919-7 32955[10.267045 


10.271284 
10.270980 
10.270077 


10.270374 
(0.270071 


10.269767 


10.054132 


Secant 


10.054065 


10.054199 
10.054207 
10.984330 
— 44> 
10. 54469 

1054530 
10 054004 
10.054672 


10.054739 
10.054807 
10.054874 


10.054942 
10. 10.05 5010 


10.055146 


9.944241.733 2570.266743 
9733558010. 266442 


9.7338 
9.73416 


9.734493 
9.734704 


10.266140 
10.265838 


10.265537 
10.265236 


Tangent 


10.05 5078 


10.055214 
10.05 5282 


10 055350 
10. 10.06 5418 
0.055486 
wor? 7 £4. 
10.05 5023 
10. 05 5691 


10 055759 
10.055827 


10.05 5 896 
10. 05 5964 


10.05 5033 
10 055102 


| 


10.328391 9.67 
10.328596) 
70.279 
10.327070 9.67 
— 
10. 32720 9.07 
10. 3269068 
10 326731580 
10.3264 68. 
10.320250 0e 
10. 326009080 
10. 32550685 
10 32555908 
10.325; 958 
10.325051 
10. 32480 
2— 19.682 
10.3243) 68: 
10.32414 
10. 32390 
10.3230 
10.323430 
10 32320 
10. 3229 
10.3227; 
10.32250 
10.3222 
10.3220} 
10. 32180 
10.3215 
10.3213} 
Secaut 


61 Degrees. 


* 


Tangents, and Secants. 


(415) | 


25 Degrees. 


| Sine 


Tang. 


19.67 $663 
q.678895 
90.579128 
5.679360 
9.679592 
(679824 
14.68005C 
111.0802 88 
1.680515 
[1.0807 5c 
9.080982 
9681213 
9687443 
9.681674 
681905 


5682925 
5.68305; 
9.083284 
6.083514 
9 6837453 
9068397 
084201 
9.084430 
9.684658 
5.08488, 
685115 
85345 


0082135 
9.682365 
9.682595 


4685571] 


9.943 898 
9.943830 
9.943701 
9.943693. 735008 
9.9436240.73 5068 


9943555973209 
9.943486 9.730570 
9.943417 9.730871 
9.943348 94737171 
2.243279 9.23747 


9 

2943510 94738071 
3943072 9.738371 
9. 9430039. «738071 
93-942934'9.7 38971 


9.942804 9.73927 
2-942795,9-739570 
9.942725 9.739870 
9-9420560 9.740169 
23-9425 879.7 40408 

9.94251719-740707 
3.942448;9+741060 
3:942378[9-741365 
3.94230819-741004 
2.942239:9.741962 


3.94216919,742201 
21.942099194742559 
3.94202919.7 42558 
1.941959}9»7 43150 
1.94138919:743454 


9.7 34704 
9.735000 
9.735307 


94191919.743752 


Sine 


9432109. 7377711021 


Secant 


10.205230 10.050102 
10. 20493410 056170 
10.264533 10.056239 
10. 26433 2010.056307 
226403210. 0o50376 
10.263731 10. 050445 
10. 263430 10.0565 14 
10. 203 129 10.0565 83 
0. 262829 10.056952 


— 


40.262 529 10.056721 


10. 262220ſ6 056790 
10. 261929 .t 0.056859 
10. 261629 10.056928 
10.261329 10.056997 


10, ä 


10. 2007 29 10.057 136 
10. 260430 10. 057 205 
10. 2601 30 10.057275 


10. «259831 10.057344 
10. = 10.057413 


| 
1] 


10.321337 10 
10.321105ʃ29 
10. 320872028 
10. 3 20640027 
10.3 20408 


— 


10.320176 


10.319944 
10.319712 
10.3 19481 
10.319250 
10.3 19018020 
10. 31878) 
10.318557 
10.318326 
10.318095 
10.317865|7c 
10.317635 
10.317405 
10.317175 
10.316945 


10. 259233 10.057483 
10. 25893410. 057552 
10. .258635j10 057022 
10,258336,10.057692 
10. 25 8038 10.057701 
75.257739 10.057831 
10. 2574410/1 0.057901 
10.574 852971 
10. 250684410. 05 8041 
10. 2505401. 058111 
10. 25624 810.058181 


—ů— —— 


Tangent 


10.3167 1t 
10. 3 16486 
10.316257 
10.316028 
— 
10.315570 
10.315342 
10.315113 
10.314885 
10.314657 
10.314429 


m3 Qc 


0 — 5 


A 


Secant 


— 2 


$2Jr.UlF 


61 Degrees. 


A Table of Artificial Sines, 


29 


Degrees. 


9.941819 
9941749 
9.941679 
4 941605 
1.941535 
9.941468 
9.941399 
59.941328 
9.941258 
3.941187 


(9.941117 
9.941046 
9.940975 
9.940905 
9.940834 
9.940763 
9.940093 
5.940622 
9.9405 5%. 749097 
9.940 8c 


719-69166813.93991 1 
2819.691 892[9.939840 
290.692 1150.939708 
a.69233919-03909 


/ 


Sine 


9.940479 
9.940338 
3 


Tang. 


9.74524 


9.743752 
9.744050 
9-7 4434+ 
9 744045 
9-744943 


9745538 
9.745833 
9.74013 
9 746429 
9.746720 
3.747023 
747319 
9.747010 
222.2 
3.748209 
9.748505 
1.7 48801 


1749393 


10.255240 
10.255950 
10.255652 
8.385353 
12.58 
10. 254700 
10.254462 
10.254165 
0.253808 


1 
10.253274 


10.252977 
10.25 208 


10.252384 
10. 252088 
10.251791 
10.251495 
10.251199 
10.250903 
10.250607 


9.7525 


[9.749689 
9.749985]10-250015 
9.759281110.249719 
9.750570. 249424 
9.7 5087 
9.751107110.248833 
9.751402110.248538 
9.75175 70.248243 


10.250311 


10.249128 


10.247948 


Secant 


10.058181 
10. o5 825 
10.058321 
10.05 8391 
10.05 8401 
10.058532 
10.05 8602 
10.05 867: 
10 058742 
10.058713 
10.058883 


10.058954 
10.059025 


10.059095 
10.05g9166 


10,059237 
10.059309 
10.059378 
10.059449 
10 059520 


10.059591 
10.059662 


10.059733 
0.059804 
10.059875 
10 059947 
10.6001 
ro.oboosg 
10.0601 60 
10.060232 
10 060303 


10.313511 


| #$23rany | 


10.3 14429 
10. 314201 
10.313973 
10.313740 


>. 


10.313291 
10. 31 300. 
lO 31283 
10.312011 
10.311238 
10.3121; 
[0.31193 
10 31170 
10 31147 
10.311256 
10.3 1102 
10.3 i080 
10. 31057 
10.3103 
10.3 1012 


1 0.30990 
10. 3096 
10 30945 
10.3092 
10. 30000 
10.3037 
$0. 308; 
10.308} 
10.3081 
10.3071 
10.307 


Secan 


| Tangents, and 


Secants. 


29 Degrees. 


33 


5 


57 


4 


509.59307 9.939207 


) 565355 9.938040. 759395 


9-69787419-93789519-759979 
579.6983 13 

iy 
399-6987 5119.937003[9.701148 | 


0 


| 
Tang. 


9.752642 
9.752937 
9.753231 
9.753520 


3.092502 9.939625 
96927859 939554 
9.69 30099. 

9.69323 109.9390410 


9-693 45309939339 


9.754115 
9.754409 
9754703 
9.754997 
9 755291 


9.693 8989.939195 
9 ꝗ—4¹209.939123 
9.89434213.93905 1 


9.253820 


— —— — 


10.247358 
10.247003 


10.240709 
10.246474 
10.246180 
10.245885 
10.245591 
10.245297 
10.245003 
10.244709 


9.755585 


9.09507119.93801919.757052 
9.09539213-938547194757345 
6961 1319.93847519-757038 
696334 93840219.757931 
9.0965 54 


9.09699519-93818519.758510 
9.69721519.9381131}9.759102 


765419-93796719.7 59087 


9-93774919-700564 


9-93833 9-7 58226 
509.6967 7 419-93825819.758517 


10.244415 
10.244122 


10.243828 
10.243535 
10.243241 
10.242948 
10.242055 
10.242362 
10.242069 
10.241776 
10.241483 
10. 24119 

10. 240898 
10.240605 
10.240313 
10.240021 
10.239728 
10.239436 
10.239144 
10.23 =P 
10.238561 


— ——— ö 


Tangent 


| 


Secant 


„ 
10.060303 10.307061 
10.060375 10.307438 
10.060440 10.307215 
10.0605 18 10. 306991 
10.060590 


10.060601 
10.060733 
10.06080g 
10.060877 


— 
lo. ah io2ꝛc 
10.061cg2 


10.30654; 
10.300324 
10.3001 02 
10.305 880 
10.305058 
10.305430 
19.305214 
10 061164! .304993 
10.061237 10.304771 
10.061 300.0. 304550 
10.006138 1010. 304329 
10.061 45 30˖ 0. 304108 
[0.303887 


10.0618 150. 303005 
10. 06188710. 302785 
10.06196c|10.302505 
10.302340 
10.062 105 
10.062170. 301906 
10.301087 
10.301468 


10.306709 


we — — 
"_ 


2 22 00\O 


1 


— 


0 


omuffu 


60 


Degrees. 


D d 


| 


A Table of Artificial Sines, 


| .( 418 ) 


30 Degrees. 


.700498 


159.7022306 


1169.702452 
179.7020609 
1189.702885 


199 70310ʃ 


2009.703317 
219703533 


229.7037409 


23 9.703964 
2419.704179 


2519-704395 
269.7040610 


27.704825 


2809.705040 
29.705254 
[3219 725409 


- 
— 


.69897<}9-937531\9.761439|10.238501 


9.9374589.76173 1010.238209 
9.937385 762023010.237977 
9.9373 120.7623 1410.237680 


| 


Secant 


10.062469 
10.002541 
10.062015 
10.062688 


9.93723 800.7626060. 232394 
762897/10.237 103 


99370199.763479 10.236521 


9.93655 2.76493 310.23 5007 
93657 809.765 224/10. 234770 


9.936431 9.765805 10.234195 10. 003 569 
9.936357. 7605 10. 23 3905 10.063643 
9.936284 0.76638 5 10.233615 


9.9362 1049. 76667 5 10.233325 
9.9361 3609.766965 10.233035 


99359889.76754549.232455 
9.9359149.767 834 10.232106 
9.935840 9.7681 2410.231876 
9 93576609.768713 10.231587 
9.93 56929. 768703 10.231297 
9.935618 9.768992 10.23 100d 
993554376928 1010.230710 
99354099. 7695 70 10. 230430 
9935 3959.769860 10. 23014 
23352 9.770148 10 229852 


10. 23681 2 10. oO 


9.930946 763770j10.23023010.063054 

87 ,061110.235939:10.003128, 
9.93679919.764352 20.23564810.063201 
9.930725[9.704043 10.235357 0.063275 
10.003348 
| 


9365059. 705 5 1410.234486 


10.063864 
9.936002 9.767255/10.232745110,003938 


10.062762 
10.062835 


10.062981 


10.063422 
10.063495 


10.0637 1t 
10.063790 


10 064012 
10.00408G 
10.064160 
10.004234 


10.064 308 
10.064382 
10.064457 
10.064531 
10.064005 
10.064680 


Tangent 


— 


— 


3 


59 Degrees. 


Tangents, and Secants. 


— — 


(419) | 


30 Degrees, 


9-70546 9.935320 
6 2525 8309.935240 
519.705 8979.935171 
36.714.935 
40.7003 20 9.935022 


3516 9.7065 3919.934948 
3619-7907 5319-9 34873 
1 2 700957 9.934798 
0.707 1809.934723 
919-707 3939.93 4045 


Tang. 


9.770148 
9770437 
9.770720 
9.771015 
9.771303 


— — — 


10.229852 
10.229503 
10.229274 
10.228985 
10.228697 


9.771592 
9.771880 
9.772108 
9-77 2457 


419.707 60019.934574 
116 922 934499 
9.70803 29.934424 
4419. 708245 9.934340 
419.7084 5719-93427 4 


g.70867<19.5 34: 9909. 
609.7088820. 934123 
959.7090949. 934048 
8g 70985 9933973 
2338959 


09.7097 3009.933822 
1 9.933747 
$219.71015319.933071 
319-7 103049. 933 596 
$419-71057519-933520 


9.709515 


9.773033 
9.773321 
9.77 3008 
9-773896 
3-77 4184 


774471 
9.7747 59 


9.775353 
-775021 


9.775908 
9.770195 
9.776482 
9.776769 
9.777955 


$99-71078019.933444{9.77 7342 


$99-71099719-93330919.777028 


1 7112089. 933 2930. Ade 


56 9.711419 9.933217 


9 778201 


9 772745 


9.775040 


10.228408 
— 


lo 227832 
10.227543 
10.227255 
10.226967 10. 
10. 2 26079 
10.226392 
10.220104 
10.225810 


| 
Secant 


10.064080 10.294531[30 
10.004754 10.294317[29 
10.004829 10.294103[28 
10.29388d[27 
10. 29367402 

10.293405 25 
10.293247] zK4 
10.293033 23 


10.064903 


10.064978 


10.065 127 
10.065 202 


10.005277 


10. bg 35e 


10. ob542t1c 
10. 065 501 
10.065 57 


a 


(0.225241 
10.224954 
10.224067 
10.224379 
10.224092 
10.223805 
10.223518 
10.223231 


10.222945 


20.22552Y 


10.065 801 
10.005 877 


10.065952 


10.066027 
10.0661 0: 


10.066253 
10.0663 209 
(0.066404 
10.0664 8c 


10,065052 


Nee 


1 10.066178 


„o. 289847 


| 
| 


(0.292820 


10 292181 
10. 291906 


10.291118 
o. zagogos 
10. "— 


l0.299059 


10. 289636 
10.289425 


10.222658 
10.222372 
10.222085 


10.221799 


10.0665 56 


10.06003 1 
10.060707 
10.066783 


10.289003 
10.288792 
10.288581 


10.289214 


22 


19 
r8 


ſts 
14 
13 
12 


„ 000 


VS 


] 


10,0066855 
10 066934 


97116299 933141 


10.288371 
9.118399. 93 3066 


10.288161 


— — —— 


9.778487 
9.778774 


10. anti yy 
10.221220 


——ů 


Tangent Secant 
| | Fn 

59 Degrees. 
e 


| SPITE 


azo) A Table of Artificial Sines, 


31 Degrees, 


| | 
Tang. Secant 


M1 


iter 


9.778774\10.22i220[10.06693 4/10. 2881 61lö0 
119 7120409. 93299049. 7 7900010. 2 20940 10.06701c 10.287951 59 
29.7122 599.9329140. 779346 10.220054[10.06708t[10.2877941[;5 
3k 712409 9. 932838 9. 7796 32010. 220368510. 067 162 10.287531 5 
_419-71267519.932702[9.779918[10.220082[10.067 23 010.287 32 


50.7 128899. 3.932685 -780203/10.219797]10.067315[10.287111]5; 
69.7 130989. 9326059. 7 8048910. 2195 11010. 067391010. 28090 20% 


79.7133089.93 253 3. 7807750. 21922510. 06740710. 28009053 
.78106c,10.218940[10.067543[10.286481|;; 


919.7137 2619-932380 .781346110.218654/10.067620/10.286274 


1019.713935[9-932304f9.781631/10.218369/10.007696|10.2b6c65)xc 
1119.714144[9-93222819.781916{10, -218084/10. 06777 2j10.28585t|45 
1209.714352 9.932151 9. 782201 10.217799 10. 067849 10,285648/46 
39.714551. 93207 578248610. 217514 10,067925|10.28543014; 
1419.71476919-93199819. 9.702771 10.217229 10.068002| 10.285231 

159.7 1497819-931921 9.783056 10. 216944 10.008079 10. 28 502200 
1609.7 151869.93 1845.7 83341010 216659 10.068 185010. 284814 
179.7153949. 93 1768.7 836 26⁰. 2163740. 66232010 28460. 
189.7 150019.93 169 19.783910l10. 216090 fo. 06830g[10.284399 
i919.7 t 580919.93101419-784195110. 21580510. 0683 8010.284191 

209.7 1601 7.93 15370. 0.784479 10.215521|10,008463|10.283983 
2119.716224(9.9314001[9.784764|10.215236|t0 068540 226 


2209.7 1643 209.93 13839. 7 85048 10.214952 10.008610. 283568 
239.7166399. 93 13009. 78533210. 24608 10.068694[10.283361 
240.7168400 931229 2.785616110.21438, 214384000822 010.2831540 
259.7170530. 9311529.78 590010. z 14 100010. 06884810. 2829475 

2 7172599. 93 1075.7 86184010. 213816110. 06892 510. 282741054 
2719-7 174669 9309989. 8646810. 2135 3200. 06900210. 28253051 
| 2 7176729. 9309 2009. 7867 52 10. 21324810. 0810. 2823286 9 7 
29 5. 7178799. 9308430. 787036010. 2129641 0.069 15710. 2821215 
609.7873190 212681 10.069234(10.281915% 


[Tangent] | Secant 


' Saanuryas 1 


* i 


Tangents, and Secants. 


| 


31 Degrees. 


L 


Secant 


Sine Tang. 


ANN | 


— ͥ ͤ ͤ—Hllͤ¾ __ — — 


119 718291 
9.718497 
9.718703 


9 930088 


10.0693 12 
10.0693 89 
10. 09467 


9.7 1808 59. 9307609.7873 19 10.212681 10.069234|10.281915 30 
9. 78760310. 212397 

9.93061 109.7 87886610. 212114 
9 93053300. 78817010. 211830 


10.281709 
10.281503 


10.281297 


p_— — — x — ?:—?—?oͤ ũ— ————— 2 — — — — 
— -w>. o. — — 
—— 


9.7 189099. 930450. 788453010. 211547 /t 0. 06954410. 28 1091026 
509.7191 1449.930378 9.788736 10.21 1264 10.069022 10.2 5088625 
9.719320[9.93030c[3.789019110.210981|10.069700[10.280680[24 
9.719525 93022313-789302|10.2106g98[10.059777110.280475[23 
9.719730 930145789585 fo. 2 1041 5.10. 06985 fo. 280220022 
09.7 1993 5.930067 0.7 89868010. 210132010. 069933010 28006521 


P 9.722791 
49.222994 
56 723197 
7.723603 


0.723805 
5.724007 


600.7201 409. 929989 
9.92991 113+799433 
9.929833[9.790716[10.209284 
93-9297 551]2-799999 
) 72095819.92967713-791281 
9-92959919-791 503 
9.92952119-791840[10.208154 
9.92944 219792128 
9.9293041[9-792410 
9.92928619-792692 
9.92920719-792974 
9.9291 2919-793256|10.206744 
9.92905019-793538 


10.209507 


10.209001 
10.208719 


— — — 


10.208437 


10.207872 
10. 207 590 
10. 20) 306 
10. 207020 


10. 206462 


9.92897200. 79381910. 206181 


Sine 
| 


9.92889319-794191 
9.92881 4(9.794383[10.205617 
0.723 4009. 9287 30.794064 
9.92865719.794945 
9.92857819.795227|r0.204773 
9.928499 795 5080. 204492 
9-72421019.928420!9,79578910.20421 


10. 205 899 


790151 10.209840 10.070011 


t0.070089 
t0.0701067 
[0.070245 
10.070323 
10.070401 


10.279860 
10.279655 
10.279451 
10.279240 
10.279042 
10.278838 


10.070479 


o. 070793 
10.070871 
10.070950 
10.07 1028 
10.071107 


[0.205055 


Tangent 


| 


| * 


10. 205336 


10.071 186 

10.071 264 
10.071343 
10.071422 
10.071501 
1007158 


7 —ͤ — — — 


10.278634 


10.705 58.1. 278430 
10070636010. 2782 26 
10.0707 14/10. 278022 


10.257810 
10.277615 
10.277412 


10.277006 
10.276803 


10.276397 
10.276195 


10.275993 
10.275790 


Secant 


40. 27720907 


10 276600 


* 


59 Degrees. . | 


Me » wat 


—— * 


D d 3 


| 


i 


(422 
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A Table of Artificial Sines, 


Ann... 


32 Degrees. 


emu 


79.725022 


9.72662 


9.72722 
9.72742 


2319.728825 
2419.7 2902 


2509.729223 


2819.72981 


2619.72942219-926351 
2719-72962119.920270/9.803351 


2909.7 3001 89.926110 
3019.7 302 16.926029 


.72521519-928025 
619.7254 20j9-927940 


927867 


89.725823 9.927787 
9 72602409. 927708 
9.7 2622519-927028 
9.72642009.927549 


9.927409 


9.7 2682719-927 390 
1419-7 27027 9:927310.9.799717 


9.927231 
9927151 


9.72702819-927071 
9.7278289.9269 
9.728027. 926911 
9.728227 
2109.728427 9.92675 19.801575 
2209.7286269.92667 1 


91 


9.926831 


9.926591 
9926511 
9.926431 


9.926190 


Sine 


9.724210. 9284200. 7957 89 
9.724412 928341½.790070 
9.724614½,9 282029. 79035 
'9.724816[90928183 9.799932, 

4\9.72501713-928104 9.7969 1310. 203087 
5 725210 9.797 19410. 202806 
979747410. 202526 
10.202245 
10.201964 


9.797755 
9.798030 
9228315 
9.798596 
9.798877 
9.799157 
9.799437 


| 


9.799997 
9. 800277 


9.800557 
(9.800830 
9.801116 


9.807 390 


9.80195 5 
9.802234 
9.802513 


9.802792 
9.803072 


9.803030 
9.803908 
9.804187 


10. 204211010, 71580 
19. 203930010. 071659 
10. 20364910. 071738 
10.071817 
10.071890 
10.071975 
10.072054 
10.072133 
10.072213 
10.072292 


10.203368 


10.201684 


— 


10,201404 


10,201123 
10. 200843 
10. 200563 
10. 200283 


— — — 


10.200003 


10.199723 


10.199443 


10.199104 
10.198884 


Secant 


—ů— — — 


10.072451 
10.072531 


10.073 


10. 198604 
10.198325 
10.198045 


10. 197700 


10.197487 
10.197208 
10.196928 
10. 196649 
10. 196370 
10. 196092 
10.195813 


Tangent 


10. o 3971 


10.072372 


10.97 2610 
10.07 2690 
10.072769 
10.072849 
10.072929 


10.07 3089 
10.073169 
10.073249 
10.973329 
10.073409 
10.073489 


765573569 
10. 73649 
10.0 3730 
10. 73810 
10.073 890 


10.25 5790 


19-274983];6 


10.274815 


10.274177 


—— — 


10.275588 . 


10.274580; 
10.274378 


10.273970 


10.273775 e 
104273574 


104273374148] 
10. 27317347 
10.272973 | 


| 


N 


10. 27277245 
10.2725 7274 


10.272372 
10.272172 
10-27197; 
10.2717; 


10.271573 


10. 271374050 


10.27117513 
þo.z70gnþ 


10, 27077715 


t0.270578134 
10. 270370 


10. 2701845 
10. 20998251 
10. 26978050 


Secant 
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1 


Tangents, and Secants. 


32 Degrees, 


„ 


9734157 
9.734353 
29.734548 

9-734744 
45.234229 


9.735525 


4119 13839999253 41 
4219.7 32587/9.9250b0 


513-7351 349-924001 
30 9-735330/9-923919 
| 


58 $7357199-923755 
9735914923673 
99.235109 9.923591 


9.926029 
9925949 
9.925868 
9925787 
9-925707 


— 28 — —gL—s 


9.925020 


9.924409 


9.9243 pos 810025 


9.924246 
9e924 104 
9.924083 


9.923837 


Sine 


Tang. 


9. 804187 
3.804406 
9.804745 
9.805023 
9.805302 
9.805580 
3.805559 
9.806137 
9.806415 


10.195813 


10.195534 
10.195255 
10.194977 
10. 194098 
10. 194420 
10.194141 
10.193863 
10.193585 


. 
9.806971 


9.807249/10.192751 
3.807527, 


9.807805 
9.80808: 3 
9.808361 
9 808038 
9. 808916 


9. 809 193 0.190807 
10. 190529 
1e. 9082s 


9.509471 
9.859748 


9.810302 
9.810580 
9.810857 


9.811134 
9.811410 


9.811037 
9.811904 
9 812241 
9.812517 


10.193307 
10.193029 


— — 


Secant 


—ů—— ﬀ —— ——— u¼2?— 


10.07 3971010. 269784 
10.0405 1010.209585 
10.07413 2010.269387 
10. 07421310. 269189 
10.074293 10.268991 


— — —— bPD—— 


1007437410. 268794 
10.074455[t0.268596 


10.074535[10.268399 
10.074616]10.268201 


10.07 469710. 268004 
10.074778 010. 207807 


10.191639 


10.074859 
10.074940 
10.0% 502 
10.075103 
10.075184 
10.075265 


10.192473 
10.192195 
10.191917 


10.191362 


10.267610 
10.267413 
10.267216 
10. 26700 


10. 19108410.075 347 


10.075428 


10.189975 10.075672 
10. 189098 10.075754 
10.189420 10.075 836 
10,189143[10.075917 
10.188866 wo: 
10.188590 
10.188313 
10.188030 
10.187759 
10.187483 


Tangent 


10.075 5g. 266039 
10.190252 10.075 591010. 265843 


10. 266431 
10.266235 


10. 265647 
10.265452 


0. 265256 
10.205061 
10.264866 
10 264670 
10.264475 
10. 264281 
10. 264080 
10. 263891 


Secant 


com | 5 JEN No + n | oy — 


„ 


uh 


57 Degrees, 


——— 


1 


BY 


* 
—— 


ieee 
( 424 ) 


A Table of Artificial Sines, | 


33 Degrees. 


Tang. 


| 
2 
019,73010919-92359119.812517 
| 1]9-73930319-923509/9.812794 
1 219.735498]9-923427/9.813070 
319-730092[90923345 9.813347 
| 4]9-73$83619.9z3 263 9.813023 
59.7 370809. 923 180 9.813599 
69.737274. 923098 9.814175 
79.737467%.923016 9.814452 
809.73 766 109.92 2933 9.814728 
912:737855]9-922851 9.815004 
009 738043ſ9-922768 9.815279 
119.73824½.922086 9 815555 
129.7384349 922603 9.815831 
139.7386279 .922520 9.81010 
49.7 3882 9922438 9.810382 
t 5]9-739013[9-922355 9.816058 
1619.7 3920519-922272 9.816933 
1919-7 39398]9-9221 89 9,81 7204 
189.7395 


219.7401679.921857 9.81831 
229.7403 59 
39.740550 
(2419-7 42747 
2 519-740934 
2609.741125 
2719-741 314 
2819.741507 


_ —— 7 


9-921357/9.819959 
9.921274'9.820234 
99211909. 820508 
9.921107% 820783 


Sine 


10.1 57485 
19.187206 
10. 186930 
10. 180653 


Secant 


10,076409 
10.076491 
10.070573 
0.07665 5 


10. 186377 
10.186101 
10.185825 


10.076820 
10.076902 


10. 185548 10.076984 


10.185272 
10. 184990 
10.134721 


10.184445 


10.184169 


10.183893 


10.183018 


10.077057 
10.077149 


10. 183342 
10. 183067 


922106 9.817480. 182510 
2232283922023 9.817759110,182241 
209.7399750 921940 9.818035 10.181965 


9.921774 9.818585[10. 181415 


10.182791 


10. 181690 


10.077045 


10.077811 


10. 179700 


10.179492 
10.179217 


Tangent 


| 


10,078559 


| 
(0.18004 1110.07 8643[10,258684 


10,07073710-2 


10. 2629200. 
10.262533 53 


10.2623 397 


70.260) 
10. 20079504 
10,200002]43 
10. 26041 


10,25887 


10,258493 
10. 258301 
10.258111 


—— — 


56 Degrees. 


_ 


Tangents, and Secants, ( 42 "LF 


33 Degrees. 


97718890921 10 820783 10.179217 10.078893 10.258117 30 
5.742080). 9 2102.62 10570. 178943 f 0. 8977155 = 
6.74227 1.9209399.82 133210. 17866810. 9061010. 257729028 
5.742462 9.9208 559.8216060. 17839410. 07914510. 257 538027 
742652 9. 9207229. 82188C 00. 1781 2000.079228 10.257348026 
9742842 9-920083.9.8321 54/10. 177846 10.079312 10.257156 251 
0.743033 9.9205 822429010. 17757 10.079396 10. 256967024 
95.743223 9.9205209.822703 10.177297,10.079480[10.25677723 
9743413 9.920436,9.822977 10.177023110.079504[10.256587|22 
9.743002 9:920352.9.82325 10,176750110.079648 10,256398]21 
9.74379219-920268 9.8235 24010. 17647610. 079732 10.255205 20 
10.74398 219-9201 84/9.823798 10. 176202010. 079816 10. 25601 f 
74%½½0 200999. 824072010. 17 59280f0. oy 990110. 255 dag fs 
5.74361½%.92001 5 9. 82434510. 17565 510.0998510. 25563801) 
9.445 500901993 109.8246191 0.1 75381[10.080069]10,25545c|16 
$0:7447 3919-91 98409.824893110,175107[10.080154 10.255261 15 
9197629.8251 10. 1748340. 8023810. 255072014 
9196779. 82543910. 1745610. 08032310. 254883 13 
9195939. 825713010. 1742870. 8040710. 254694 2 
; 919508 -825986[10.174014/10.080492 10.254 500011 
9.745683 9.919424. 82625 10.173741110.080576 10,254317 l 
| 10. 08006110. 254129 
10. 17319510. 08074610. 253941 
10. 172922010. 08083 1010.253752 
10.122549 fl. 809610. 253564 
9.74662419.91 ,827624110,172376110,081000[10,253376 
| 82789710. 172103010. 08 108510. 253 189 
57469990. 9188309. 828170010. 171830010. 08 117010. 253001 
614718719-918744j9+828442[10.171558110.081256|10,252813 
773749186599. 8287 150. 1712810. 08 1341010. 25262 

L25620. 018524 9.8 2808710. 171013 10.081426|t0.252438 0] - 


— — ——————_—— 


Sine Tangent Secant = 


56 Degrees. 
+ 


— 


(426 


, 


A Table of Artificial Sines, 


„ 


34 Degrees. 


126 


130 


Tang. 


9184899. 82926 
918404 9.829532 


19.747740 


7475029. 918574. 82898, 
2 97677408 


10.171013 


59.750358. 91729009.833 
169.7505439. 91720483333 


19]9.75109919.9169 


000000 


1719.75072919.917118[9e83 361 1 10. 1663 89 
18 9.750914 91703209. 83388210. 166118 
9.83415 4010.165840 


10.170740 
10.170468 
10.170195 


10. 166932 
10.166661 


20 
21 
22 


23 


9.751654(9.9166 
9.751838[9.91 660c[9.83523 


3751234[9.91685519.834425]10-165575 
9.75146919.91677319-834696110.165304 
8719.834967[10.165033 


10.164702 
10 164401 


10.08 142t 
10.081511 
10. o8 1590 
10. o8 1682 


—ů— —— 


10.082281 


! 


Secant 


10,081767 
io. oꝗ 
10.08 1938 
10.082024 
10 082109 
10.082195 


10 082366 
10.082452 
10.082538 
10.082624 


10.082710 
10.082796 
10.082882 
10.082908 
10 083055 
10.083141 
10.083227 
10.083313 
10 083400 
10.083486 


24 
25 


9.7520230.910514.8285 
9.752207[9-91 6427 
9.75239219.916341 
2719.75257619.916254 
28 9.752760 9.916167 
2900.75 2044.916080 
2-7531 2819.91 5994 


Sine 


835780010. 164220 
9.83605 1010. 163949 
9.83032 210. 163678 
9. 83659310. 163407 0.083833 
9.836864 10. 16313 
9. 837134410. 16286 


10 083573 


Tangent 


10.083659 
10.083746 


10.083920 
10 084006 


10.252438 
10.252251 
10.252004 
10.251877 


10.251317 
10 251130 


— 


Hf SA OY Pm C9 


10:251690 


[0.250944 
10.250758 
10.250571 
10.250385 
10 250109 
10 250013 
10.249828 


10.249042 
10.249457 
10. 2492/1 
10. 24008ʃ 
10. 24890 
10.2487 il 
10.248531 
10 24834 
10.248107 
10.247970 
10.2477 
10. 24700 
10.2474 
10.247200 
10. 2470 
10.2408)! 


Secant 


— 


55 Degrees. 


— — 


— 3 


. 


— 7 


3 


— 
C> 
"Y » wr" 


<-> 
— 


- ——, 


Tangents, and Secants. 


(47) 


34 Degrees. 


Sine 


Tang. 


6.754229 
6719-754412 
6.754555 
99.254778 
0.754960 
1.755143 
9.755326 


01 
ba 919-75550819. 91468609. 840647 
8 28500014222 90.8400 19 
9457 65.755872 .914085 9. 841187 
927075654 ·914598 9.841457 
908 75623619-9145 10g. 841726 
800 7564189 144229.841996 
e . 429.8220 ſis 
8; 0.75078119.91424019.842535 
3:8 175596319-914158/9.842805 
4816; 5.757144P· 9140709. 843074 
47977 9.75732tp2-91393219.843343 
-—"W6-757507[2-913804(9.843612 
* $6-757688[3-913800\0,843802 
147 414 5757869913715 9.844151 
4720 5758045 9. 91363009. 844420 
2470 9.758230 0.913541. 844689 
246—c＋cc 5841913453 53725 
. 850% 1913304,9.845227 
alll 2 
4 Sine 


69.753 1289.91599 
1.753312. 91590700. _— 
6219.7 5349519-91 582019.837 

19.75367919-915733 837946 
149.7 5380219.91504619.838216 


i: 754040Þ-91555919.838487 
9.915385 


— 


937134 


99154520. 838757 
9.839027 


9:91529719.839297 


22 2199.839558 


99751239. 9.839835 
9.915035 9.840108 
3914948 9.840378 


10. 102865 
510. 162595 
5110. 162325 
10. 162054 


Secant 


10.0840 
10.084 093 
10.0841 80 
10.084267 


10.161784 


10. 084354 


10. 18151; 10.084441 


10.161243 10.084528 
10. 160973 10.084651. 
10. 160703 10.084703 
10. 160432 10.084790 


10. 160162 


10. 159892 
10. 159622 


10.159353 
10.159083 


an 


10.158543 


10.084877 
10.084965 
10.085052 
10.085 140 


10. 089227 


— — — 


10.085315 
10.085402 


10.1 — Hg 
10. 158004 10.005 78 
iO, -157734/10. 085600 


10.157465/10.085754 
10.157195j10.085542 
10.1 56926/110.085930 
10. 1566570. 08601 8 
10. 1563881 0.086100 


10. 15611 


10.155849 
10.1555 80 


10.155311 
10.155042 


SER 


Tangent| 


10.086194 
10.086282 
10.086370 
10.086459 
10.086547 


10. 80030 o. 


10. 0.245872 
1 0.2 4508+ 
10. 246505 
10.246321 
10.240137 


10.245950 
10.245771 
10.245588 


10. 245405 
10.245222 


10.244492 
19.244310 
10.244128 


10.243946 
10.243764 
10.243582 
10,2434 


10,243219 
10.243037 
10.242856 
10.242674 
10. 242493 
10.242312 
10.242131 
10.241951 
10.241 770 
10.241589 


Secant 


Is Degrees. | 


+ 


- - . — — 


—— 


— ʒ1—UU—- ns = 


( 428 ) A Table of Artificial Sines, 
35 Degrees. 


Tang, Secant 


—— x — —— 


9.75859 19.9 133649. 845227 [10.154773 18653610. 2470000 
19.758772.913 270.8454960. 1545040. 0867 24/10. 2422869 
2.75895 29.913 187.8457640. 1542 30h. 0868 1 3}10.241048/;8 
* 39.759 132.9130999 8460330. 1539070. o 86901. 2408685 
2 9.7593 120.9130 C09. 84630 lu. 153698 10. o8οοe io. 2406880 
4 519-75949:13-91292119.84657c[10.1534301[10.087079|10.240508; 
$19.7 3967 219.91 2833[3.846083c10.153161 e 10.2403 28Jj. 
79.75985 109.9127449. 847 10710. 152893 0.0872 5010 240149 
| 819.760031[3.91265519.847376]10.152624|10 08734510. 230900 fß: 
| gj9-760211]9.91 2566[9.847644|10 15235([10.087434|10.239789 
10[9.700390[9.91 247719.847913]10.152087 10.0875 23[10.239610; 
119.7605699. 9123889.848 18 110.15 1819.10 087612010. 2394310 
129.7607 489.9122990 ). 8484490. 15155 110.0877010 239252 
135.7609270. 9122 100.8487170. 15 1283010. 0877900 23907; 
1 14.6 1100.912121 0.848085]. 15101 ff 10.087879 fl 0.238805 
L 159.7012859.912031 3849254 10.150746 10,087969|19.23871;[1 
=. 169.7614649. 11942 9.8495 22010. 1504781 0.08805 8010. 2385; 
79.761642 9.9 1185300. 84979010. 1 50 10010. o88 14700 23835704 
180.7618210 9.91 176309. 8 5005 10. 14994310. 088237 10.238179, 
190.7610008. 911674. 8503250. 14907 510 088; 20010. 2380010 
2009.702177. 9115849.8 5059310. 14940/ 10.0884 1610.237823 
2109.762350 .91 1495/9. 850861010. 14913910. 088 501.2370440 
229.7525349. 9114059. 85 1128010. 14887 2010. 08859510. 2374000 
239.7627 12.9113 150.85 139610. 14860410 08868 510. 237288 
2409.762889 0.91122009.85 166 10.148330 10.088774ʃ10. 237111 7 
2509.763007. 9111369. 85 193 1010. 14806510 08886410. 236933 
269.763 245.91 10469. 85219910. 1478010. 08895410. 230753 
59.9 109569. 852406010. 147534 10.089044 10.236578 
9.9108669. 852733010. 14726710. 089 134010. 2304⁰⁰ 
910%. 85 3001010. 146999 10.085 224010. 236223 
9. 91068690 853268010. 1467 32010 0893 14010. 23604 


R —_— 42 
= PO A rn ore EHESnts 
1 9 . 
* 


ws wi YWwwe —_— was ———_ — — 
of - . — 


Sine T angent | Secant 


| 54 Degrees Y 


Tangents, and Secants. 


35 Degrees. 


( 429 ) 


0 


; 


767475 


9.970686 


9.765 7 209. 909782 
9.765 8969. 909691 
19.766071 9.909601 
59.765247 9.9095 10 


9.908964 


9.908873 
7676499. 9087817 


f 7678249. 908690 
7679999. 908 599 


5700 


Tang. 
0.146732 


9.853268 l 
75 10.146405 


00.853802 10.146195 


5.85 4069ſ10.145931 
-554336119.1450bg 
9-354603/10,145397 
3-854870/10-145130 
9.855137 [0.144863 
3-355404/10.144596 


9 855071 t0.144329 


5.857803 10.142197 


9.85593 8010.144062 
9.850204 10.143796 
85547110. 143529 
355737 — 
2:257004[10.14299 

9.857270 10. 142730 
98578370. 42453 


9.85 8069 10.141931 
9.858336 10.141664 
9-85 8602 10.141398 
9-858868[10.141 132 
9-359134 10.140866 
3-859400[10.140600 
9 859666 10.140334 
9.859932 10. 140008 
9. 860198 10. 139802 
3 860464 10.139536 
9.860730 10.139270 
3.80099 5 10.1 39005 


9.861 261 10.138739 


Secant 


— 
| 10.089314 
(0.089404 


10.083494 
10.089585 


9.089075 
10.089705 
0.089850 
10.089940 190.2348092; 
10. 9 oog 10. 23463302 
10.0901 27 10.2344506][21 
10.090218 10.234280 
10. 0903090. 23410 


10.090399 10. 23392918 
10.090490 10.233753 17 
10.090581 10.233577 
10.090672 1023 3402 is 
10.090763 10.23322 
10.090854 10.233053 
9994510. 232876012 
10.091036 10.2327 
10.091127110.232525)10 
10.091219110.232351 
10.091310[10.23217 
10.091401[10,232001 
10.091493[10.231827 
10.091 584 10.231652 
10.09 1676 0.231478 
10.09 1767 10.231303 
10.09 1859 10. 231129 


0.091950. 23095 5 
10 092042 10.230781 


* 


54 Degrees. 


(4390) A Table of Artificial Sines, 
36 Degrees: 
3 


Sine Tang. Secant 


| 
9.769219]9.997958/9.501201[10.13873510.c92042j10.230781 
9.769309. 907 866.9 861 52710.138473|10.092134[10.230608 
9.769569. 90774. 86179210. 13820810. 0922 2010. 230434 
9.769740. 907068 29.8605 8010. 137942 10.092318 10.230260 
9.7699 129.907 59019. 862323010. 13767 70.0924 10010, 2 30088 
9.770087. 9074989. 8025910. 13741 1010.092502 10.229013 
9. 77026009 90740, 86285419. 137146. 0. 09259410. 229740 
97704339. 9073 149.863 119.10. 13688 10. 09208010. 220500 
9.770009. 9072229. 80338510. 13601510. 09277 810. 229394 
9.770779 9.971299. 1 0. 09287 1110,229221} 
9.77095 29.907037 9.8639 1510.130510. 09290300. 22904 
9.771125. 906945 9. 86418010. 135820010. 09305 5 10.22887; 
9.771 298 9.90685 29. 86444510. 1355550. 093 148010. 228/05 
9.771470. 9067 00 9.8647 1110. 135289 10.09 3 24010. 228530 
14 9. 771043 9. 900667 9. 804975 10. Vers 100 993333 1.228357 


ma 771815 9. 906574 9. 805 240 10. 134700 10. 093426 10.228183 b 7 
[1 019-77 1987.906482 9.805 50510. 134495 10. 9351810. 228013 
1179.77 2159/9-906389 9.8657 7010. 134230 10.093011110.227841] 
1 89 772320 906296 9.86603 510. 133905 10.093 70410. 227600 

Ta 1919- 2225038 906204 9. 866300 10.133700 10.093 90010. 22740 
200.77 207519. 9001 11 9.860504|10. 13343610 10.093 889.1022732 
21.772847 '3- 906018 9.8668 29010. 133070 10.093982[10.227153 
229.7730180. 905925 9. 86709410. 13 2906 10 09407 510. 22090 
239.773 190%. 905832 9.867 358010. 1326420. 94168010. 226810 
42.273 273361 9.905739 9. 867623] 10.13 3237719. .094261|10.2266z 


259.7735330. 905645 9.8671 887|10.132113/10.094355[10-22646 
2619.77 370419.905552 9. 368152 10,131848|10,094448[10.22029 

279.7738750. 905459 9. 868416010. 131584 0.0945 41010. 226ʃ⸗ 
289.7740409. 905 3069 86808010. 1313 2010.094634 


an a -— ũ ·w oo AE a can » & 


I = = 5 lo 0, u4 3 td» o | S2INMUTTN 


SA YA SY SSM Cn 


ts. 


| 10, 22505 779 
299.774217%.905 2729.868945 10. 131055 Jette 0 779; 
30 774388 9905179 9. 8020 10.130791 10.094821 10.2250 $779. 


Sine Tangent Secaut 


} 


% 
ͤ—ͤ—ẽ¹— 


* 


53 Degrees. 


Tangents, and Secants, 


36 Degrees. 


| 


Sine 


9.7 743834905179! 
9.77455*[2+905055 
0.7747291)-904/39 2 
39.774890 904898 
19.775979-994 504 


1 


— - 
Lg 


— 


Tang. 


3.869209 
3.809473 
9.869737 
3.870001 
9.870265 


— — 


10.130791 
10.130527 
10.130263 
10. 129999 
10.129735 


fte 9.94711 
67754. 9.904017 
975.7755809 904523 
609 7757509 904429 
199-77 59209-994335 
99.7 76090 9.904241 
9.7762 5909.904147 
97764299. 904053 
97765989. 903959 
22576888854 
9.77693 79. 903770 
9777 10609. 90367 t 
99 777275.903 581 
777444903487 
P.777013]9-903392 
9.77778 19.903 298 
9777959. 903203 
977811900. 903 108 
97782879. 9030¹104 
97784 5519-992919 
9.778023]19 902824 
477879 249.902 720 
7789609. 902034 
7791289 902539 
977929519 90244 
779403] 902345 


(| 
[ 
| 
| 


a — —— 


Sine 


9.870329 
9.870793 
9.871057 
9.871321 
28721585 
9.871849 
9.872112 
3.872376 
9.872040 
3.87 2903 
9.873167 
9.873430 
5.873694 
9.873957 
9.874220 
3-57 4404 
1:374747 
9.87 5010 
9.875273 


9.875530 


9.875 800 
9.876003 
3.870326 
9.876589 
9.876851 
),877114 


[0.129471 
10. 129207 


10.128943 
10.12867 
10.128415 


0.128151 
10.127888 
10.127624 
10. 127360 
10. 127097 


10. 120833. 
10. 120570 
[0.126306 
10.126043 
10. 125780 
10.125516 
10.125253 
10. 124990 
10.124727 
10.124464 


10. 124200 
10.123937 
10.123074 
10.123411 


10.123149 
10.122180 


— — 


Tangent 


Secant 


10.094821 
10.094915 
[0.035008 
10.095 102 
10.095 196 
10.095 289 
10.095383 
10.095477 


9010.095571 


— 8 
10.095759 


10.095853 


10.095947 
10.096041 


10.096136 
10.096230 
10.0963 24 
10 096419 
10 096513 
10.c96608 


10.090702 


10.096797 
10.096892 


10.096986 


10.097081 


10.097170 
10.097271 
10.097360 
10.097401 


10.097550 


10 097051 
— — — — 


{ 


10.225012 
10.225442 
10.225271 
10.225 10ʃ 
10.224930 


10. 224700 
10.224590 
10. 224420 
10.224250 


12 224080 
— 


10.22391 

10.223741 
10.223571 
10.223402 
10.223232 
10 223003 
10.222894 
10.222725 
10.222550 


10.222387 


10.222219 
10.222050 
10.221881 
10.221713 


10.221377 
10. 221208 
10. 2 z ioo 
10.220872 
10.220705 
10. 22053 


Secant 


K 


10.221545 


— 


Stu fo — s & O ol 


| 53 Degrees, 


| 


= 
Z Sine 


ee. 


(432) 


A Table of Artificial Sines, 


— 


37 Degrees. 


59.779453 
1 12 77963 


Tang. 


9.902349 9.877114 
9.90225309.877377 


Secaat 
| 


10,.G97051 
10.097747 


— —— — — 


10.122880 
10.122623 


10. 22053) F 
10.220369 5 


1219.782961 


9.779798 
39.779965 
4.280133 
588 1.780300 
69.780467 
7.7 80634 
89.780801 
919.7 809 #5 

10 9.78113, 134 
1109.781301 
12 9.781467 
139781634 
1409.781800 
159.7819606 
109.7821320. 
1709.782298 
1916 .782630 
20 5.782796 


229.7831279 
2309.783292 


9.9021 58,9.877040 

902053 9.877903 
9. 9019579. 878165 
9.901872 4 878428 
9.901 776\9.878691 
9. 5016819 878953 
9 9015859. 879216 
9. 2.429 2•5 879478 
9.901394 9.879741 
9.901298 9.880003 
9.901 202'9.880265 
9.901 106 9.880528 
9.901010 9.880790 
9.9009 149.88 1052 
9.9008 18 9.881314 
9.900022 9 881570 
9956265 
9. 29005299. 882101 
9.900433 9. — 
9.900337 9.882625 

9002409. 882887 
9.900144 9.883148 
9. 900047 9. 883410 


974 


881839 


ere 


10.122097 
10.121835 


10.121572 
10. 121309 
10.121047 
10.120784 
10. 120522 


10. 120259 


10.119997 
10.119735 


10.098033 


10.097842 
10.097937 


10.220202 5 
10.220035 5 
— 


10. 2 19/000 


10.219533 
10.219366 
10.219109 
10. 21903 
10. 218806 


10.218695 


10.218533 


10.098128 


10.098224 
10.983 19 
10.098415 
10.098511 
10,098600 
10,098702 
10.098798 


10.119472 


10.118948 
10.118586 
10. 118424 
10.118161 


10. 117637 
10.117375 
10.112113 
10.116852 


10.1 ieee 


10.099374 
10. 11789910. — 


10. 99856 


| Sine 


2419.78345719-900047 
2519.783623/9.899951 
209-7837009-5 899854 
2719.78395319-899757 
719-78395 757 


308. 784447[9-899467 


7 


10. 116590 


88367210. 110328 
88393410. 116066 
88419610. 115804 
88445710.115543 
— 10.115281 
10. 11500 


Tangent 


10. 218300 
10. 218200 


— — —— 


10.218034 
10.217865 
10.217702 
10.217536 
10.217370 


10.217204 
10.217039 
10.216873 
10. 216708 


10.09995 3[10. 216544] 
10,100049 10.210377 
10. 100140010. 21621 
1c. 1002430101004 
10. 10034010. 215882 
10. 10043010. 21571 
10. 10053301. 


10.098894 


10,099086 
10.099182. 


10.099278 


10. 10.599857 
10.099863 
10.099760 


| 


Secant 


52 Degrees. 


Tangents, and 


Secants. 


( 433 ) 


| 


37 Degrees, 


Sine 


9.786089 


47.787232 
48 9.787395, 
49 9.787557) 
$019.787720 
5119.787883 


788045 


9.784447 9.899467 
9.78461 209 899370 
9g 78477019.899273 


9.898884 
9.898787 
6109.898689 
9.898592 
9.898494 
,78625219.89839719.887855 


319.7865 79/9.898202[9-888377 
40.786742 9.898 109. 888039 
4519.7 8090009. 89800609. 8 88900 
46 9.787009/9.597908 9.889 160 


Tang. 


9.564980 
9.885242 
3.885503 
3 885765 
3.880026 
9.886288 


3-886549 
9.886810 


9.887072 
9-097335 
887594 


899170 


898981 


9.8881 16 


9.8978 1009.889421 
9.8977 1200.889082 


9.89761419-88994 3 


9.897 51619.890204 
9.897418[9.890465 
9. 89732009. 890725 
9.897 22209. 890980 


9.89702 59.891507 
9.8969 209. 891708 
9. 89082809 892028 
9.8967 2909.892289 
9.89663 19.892549 
9.8965 3209.892810 


——— — —Eĩ— 


10. 115020 


10.114758 
10.114497 
10.114235 


Secant 


| —— — — 


10. 100533 
10. 100630 
10. 1007 27 
10.100824 


10.11397410.100922 


10.113712 
10.113451 
10.113190 
10.112928 
10. 112607 


— — — 


10,11 2406 
10,1 12145 
10.111884 
10.111023 
10.111360 


— — — 


10. 111100 
10. 11084 
10.110575 
10.110318 


10. 11005 


10. 109796 


10.109535 
10.109275 
10. 109014 
10.108753 
10.108493 
10.108232 


10.107972 
[0.107711 


19.107451 
10.107190 


— — — 


Tangent 


10.101019 
10.101116 
10.101213 
10.101311 
10.101408 


1— —ü— 


10. 101506 
10. 101603 
10.101701 
10. 101798 
10. 101896 


10.101994 
10.102092 


10. 102190 
10.102288 
10. 102380 


10215553 
(0,21 538d 


10.215224 


10.215059 
10 214895 
10.214731 
10.214567 
10.214403 


10.214239 
. 
10.213911 
10.213748 
10.213584 
10.213421 
10.213258 
10.213094 
10.212931 
10.212768 
10.212605 


10.212443 


| 


10.102484 
10.102582 
10. 102680 
10.102778 
10.102877 


10.102975 
10. 103074 
10.103172 
10.103271 
10. 103369 
10.103468 


10.212280 
10.212117 
10.21 1955 
10.211792 
10.211630 
10.211468 
10.211306 
10.211144 
10. 21098. 
10. 2 10820 
10. 21005 


— — —ä—é—ä52 


Secant 


temumN | 5 — = aw tae 


52 Degrees. 


E e 


T-434 


) 


A Table of Artificial — 


38 Degrees. 


“ 


* 


22 


| owns own lese omi 


— — 


Sine 


9.789342 
9.78950; 


9.790149 
9.7903 10 
9.790471 

9.790532 


9.2723 


9.790954 
9791115 
9.791275 
5293435 
9.791590 

9.791757 
9.791917 7 


n 
519. 792237 


98922 

9.792557 
16 79271ʃ 
9.792876 
9.793035 
9.793195 


9.895532 
1.8904 33 
59.896335 
7. 89 5230 
9985194896137 9. 993851 


Tang. 


9.892810 
9893070 
9.89 3331 
9 893591 


9. 995038 9. sor 
1.895939 9. 594371 


9.895 


9. 8955419 


1.895540 9.8 694032 


741 9.894892 
095152 


9. 895542 9¹0 895412 


3.895443 9 885072 


9.895343 9.895932 


9.895 2449.890192 
98951449 896452 
7. 895045 9.8967 1210. 103288 
9. 94345 9.896971 


9.894840 9.897231 
9.894745 9.897491 


| 


9. „894545 9. 397751j10.102249 
g 894545 9.598010 
9.894445 9.898270 
9.894340 989853810. 10147910. 105654 


r 


10. 107190 
19. 106930 
10. 106669 
0. 106409 
10.100149 


10. 0.105889 
10. 105629 


10. 1053068 


10. 105 108 
lo 0.104845 


10,104588 
2[10,104328 
(0.104068 
10,103808 
10. 103548 


10. 103029 
10. 102769 


Secant 


10.103408 
10.103567 
10. 103665 
10.103764 
10.103863 


—————ů —õ— — 


10. 103902 
10. 104061 
10. 104160 
10.104259 
10.104359 


10. 10445 
0.104557 
10. 104057 
10. 104756 
1004850 
10. 104955 
10. 105055 


10. 102509 


10. 101990 


mos, 


10 105254 
10.105354 


10.105454 


10. 101738 10.105554 


3.894246 9 8987 89 10. 101208 
9 8941469.8 ).$99049/10. 100951! 


9.793354 
9.793513 

J 293033 
9.793832 
9.79399 
9.79415 


9.894046 9.899308ʃ10. 1555978 


Sine | 


9.893940 9.899568 0.100432 
9.893846 9.899827 c. 100173 
893745 950080 10.99914 

9.853645 9900340010. — Hh 
289354419 929605119.099395 


Tangent 


10.105754 
10.105 5554 


10.205954 
10. 206054 


10. 206154 
10.205255 
10.206355 
10.205455 


— — — — 


10. 2 10058 


10. 210496; 
10 21033515 
10.210173 5 
[0.210012]; 


— — — — 


10. 209851 


4 O. 209690 2 


10. 209529 
o. 209308 
10. 209207 


—— —— — oe 


So. 209046)- 


10. 208885 
10.208723 
10. 208 504 


1 0,208404146 


— —— — 


10. 208243; 


10. 208083 
10. 207923 
10. 207763 
10. 207005 
10.207443 
0. 207284639 
10.207124 
10.206965 
10. 20 S0 


19, 20504. 
10. 206487 
10. 205327 
10. 206108 
10. 206009 


lO, 20585 5850] 


Secant 


1 
43 
42 
41 


10 


8 


51 Degrees. 


1— ws Ys ew wwe ws co> toe coo cc, 


22 

15 a. 

OO = 

I — 


SDLUUTAL 


* 


. 


Tangents, and Secants. 


38 Negrecs. 


| 


Sine 


s muiN 


— 


9.794150 
9794308 
794407 
3-794920 
9794784 
9.794945 
9.795 101 
75.795259 

9.795417 
9.795575 
9.795733 
9.795891 
[3-7 99949 


9.393544 
9.893444 
9.893343 
9.89324 
3.993142 
9.893041 
9.892945 
9.892539 
9.892730 
9.89203: 

9.892530 
9.892435 
9.892334 
9.796200 9.892233 
97963640.892132 
9.7965 2100.892030 
9.796079 9.591929 
3.796830 9. 891827 
9.799993 9.831720 
1009. 2971599. 891924 
9. 797307 9. 891523 
9. 797810. 891421 
97976219.891319 
9.797777 9.891217 


Wwe we ww 
ts — 0 


33 


Tang. 


9.900U05 
3.990804 
1.991124 
3 901333 
99016042 
9. 901901 
9.902160 
9.902419 
92902079 
9.902938 
9903197 
9.903455 
9.903714 
9903973 


3 904491 
9904750 
9.903008, 
1.995207 
9.995526 
J. 905784 
9.909043 
9.909302 
4 > Ns 


5419- 7979349: 891115 

97980919.891013 
9. 798247 
9.798403 


Sine 


9.904232 


9.900819 
9.907077 
9.89091 19. 907330 
9. 890809 9.907 594 
9.7985 09. 890707 9.9855 
9.798716 9.890605 9.908 111 
9.798872 9.890503 9.98309 


Secant 


10.099395 
10.099136 
10.098870 
10.098017 
10.098358 


10.098099 
10.097 840 
10.097581 


10.097 321 
10.000 


— — —— -- ” 


10.095803 
io 090545 
10.090280 
10.090027 
10.095708 
[10.095509 
10.095250 
10 „394992 
10.094733 
10.094474 


10.093098 


— —— 


10.042400. 


10. 991889 
10.091631 


10. 106456 
10.1065 56 

10. 100057 
10.100757 
10. 10685 8 


— — 


10. 107959 
10. 10700 


10.107161 


10. 107202 


10.107303 
10.107464 
[0.107505 
10. 10/00 
10.107767 


10.105868 


— —— 


[0.107970 


10. 108071 
10. 108173 
to. 108274 


10. 10837010. 0.202850 


10. 09421010. 108477 10.20 202693 
10.093957j10.103579] 


10. 108081 


10. 2 108783 


— — — — 


10. 09292 3;10. 108987 
10. 92064 10. 109089 


to. 09191 


10. 092148to. 109293 


10. og z ; 
10.1094 


Tangent 


10.205850 
10. 20569 
10 205533 


10.205374 
10.205210 


10. 205090 
0. 204899 


10. 204267 20 
to. 204109 
10.203951 
10.203794 


10.203479 
10.203321 


10. 203007 


10. 202530 
10.202379 
10.202223 
dee 


0. 20909 
10 201753 
10.201597 
10.201440 
10.201284 
10.201128 


— — 


Secant 


10. 2036301 


10. 203 154 


| 


51 


Degrees. 


Ee 


ↄmui N 00 mM ws 22 P AJ 


* 


A 
- 


"I —_— „* 


* 


( 435 ). 


A Table of Artificial Sines, 


39 Degrees. 


IN 


. 85 8 — 2 — 


Tang. 


Sine 


979887 2[9.89050319.90336, 
9.799028[3.890400|g go802z7 
9.799184. 8902989. 908880 
9.7993 399 290195 9 909144 
2-799493Þ $9009 319. 909402 
9.79955 10.889990 9.909660 
97998000. 889888 9.909918 
79.799925 * 9.910177 
8 9.8001 176 88968 2 9. 910435 
Q 3.80027 80027 21G 8895799 910093 
; ol9- 5. 8004276 8894709. 910951 
8893749 911209 
8007 379.8892717 1 9.911407 
139 80089200 889167 9 911724 
409. 8010476 9.889064 9.911 1982 
150. 801201 888961 9.912240 
1 619.801 35 16 888858 9.912498 
179.8015116 888755 9.912756 
i 8]9.80166519.888651/9,913014 
199. 80181900. 888548 9.913271 


— 


70.6797 319 888444/9.91 3529 
g 8021299.8883419.913787 
22 9.802282 9.888237 7g. 914044 
1239.802435 5 888330 914302 

240. 80258955 888030 9.91450 


759.8027435 387926 9.914817 
1269.802897 88782209. 915075 
127% 80305019. 887718). 915332 
289. 803 2049.887614 9.915590 
1˙9 9.803357 p 8875109 915847 
;clg.80351019.887406|g 910104 


ems — 


11. — 


Sine 


10.091631 
19.091373 
10.091114 
10. 90856 
10,090598 
10.0903 40 
10.090082 
10.089823 
10.089565 
10.089307 
10.089049 
10.088791 
10.088533 
10.088270 
10.088018 


10.087244 
10.086980 
10.086729 


10.086471 
10.086213 
10.085956 
10.08 5698 
10.085440 


10.085 183 
10.084925 
10.084668 
10.084410 
10.0841 53 
10. o83 890 


Tangent 


Secant 


— — — 


10. 10949, 
10.10g90690 


10.109702 
10. 109805 
10,10990; 
10. 110010 
10.110112 
10.110215 
10.110318 
10.110421 


10.110524 
10.110626 
10.110729 
10.110833 
10. 110930 


— —— — — — 


10. 111039 
10.111142 
10.111245 
10.111349 
10.111452 


10.111550 


10.111867 


10.112178 
10.112282 


10. 1123806010. 19079005 


10. 112490 
10.112594 


— —— — — 


10. 201128050 


10.200972]; 


10.200816]:$ 


10, 200661 57 
10. 200505; 5t 


— — — 


10. 200 349.7. 55 
10. 2001945 
10. 2000380 53 


10,199883 52 
10.199720 


10.199573 50 


10.1994 8049 
10. 19920300 


10.199 105% 


10.198953 46 


10.198799 
10. 198644040 
10. 198489043 
10. 19833504 
10. 19818100 


— — — ĩw— — — 


10. 19802 


10. 197565537 
10.111970[10.197411 z0 
10,112074[10,197257135 


10.197103[34 
10. 19095033 


10. 19664351 


10.1 196490 zo 


Secant 


— 


S uu N 


Cr R r 


Ca ad a a 


50 


a 50 Degrees. 


1 
Sum. 


6 


Tangents, and 


Secants. 


39 Degrees. 


Sine 


509. 803 51 
9.803004 
9.803817 


9.804123 


9.804428 
9.804581 


9.804734 
9. 804880 


9.805191 
9.805343 
9·805495 
9.805047 


9.805951 


9.803970 


9.804270 


9.805038 


9.805794 
319.88502 


Tang, 


9.837420619.910104 
9.8873021[9 916302 
9.8871981[9.916019 
9 887093 9.916870 
3.88098919.917134 
9.880855 9.917391, 
9.8867 8009.917048 
9880070917905 
9.886571] 
9.88646019.91 8420! 
9.880302[9.91 8677 
9.886025719.918934 
9.8861 5213.919191 
3.88004719.919448 
3-88594519-919705 
3-88583719,919962 
3.88573219.920219 
79.920470 
98855279 .920733 
7.885410 920990 
9.8853 1109.92124) 
9.885 2059.921503 
9.885 1009.921760 
9.884994.922017 
28848899.922274 
9.8847 830922530 
9.884677 9.922787 
9.884572 923044 
9.884460 923300 
9.88430019.923557 
9.88425419.,923813 


10.083896 
10.083038 
10083381 
10.083124 
10 08280 


10.082009 
10.082357 
10 032095 
10.081837 
10.0815 80 


10.081323 


10 0808 


| Secant 


10.112907 
10.113011 
10.113115 
10. 113220 
10.113324 
10.113429 
10.113534 
10.113638 


reren 13743 


10. 80552 
10.080295 


—— — — ̃ N: 


10. 80038 
10.079781 
10.079524 
10.079267 
10.079010 
10.078753 
10.078497 
10.07 8240 
10.077983 
10.077720 


10. 11395 
10.114059 


10.114103 
10. 11420 


10.114373 
10.114470 
10.114584 
10.114589 
10.114795 
0. 114900 
10. 11500 
10.115111 


10.077470 
10.077213 
10.070950 
10 07070C 
10.0704 43 
10.0701 87, 

| 


Tangent 


10,11521; 
10.115323 
10.115427 
10.115535 
10. 115040 


ey 115740 


50 Degrees. 


10.113848 


1 


10. 112594 10.196490 
10.112098 10. 19633 
10. 112802 10.196183 


f 


10. 190030 
10.1958), 
10.195724 
10.195572 
10.195419 
10. 195200 


10.198114 


10. 194902020 


0. 194809 
10 19405, 
10.194505 
2 ꝗ853 
10.194201 
10. 194049 
10.193897 
10.193740 
—493594 
19.793445 
10.193291 
10. 193 140 
10. 19298 

10.192837 
10.192680 
10.192535 
18.192385 
10.192234 
10. 192083 


40.191933 


Secant 


22 


Qn 


| 


= 
- 
E 


1 


: ai 


EY 


(438) 


* Table of Artificial Sines, 


„ 


40 Degrecs. 


80806809. 1 
9. 808217J9.884148 
9.806 3689.884042 
9. 8085 1949.883930 
9.80866 80866919-883825 
. 8088 799. 883723 
8089699.88 361 
809 1199-8835 10 
9 80926419: 053404 


=7- 2 2 On It N= 2 Samurx 


1319.8 10017 


709 — 


9.883297 
19 883191 
| 9-383084 
9.88297 

0.882571 
79.882704 
9.882057 
9.88255c 
9.882443 
9.882330 
29.882228 
9.882121 
9.88 2014 
9.881907 
79.381795 
988 881092 
9. 9.881584 
9.841477 
9.881369 
19.881 201 
9.881153 
9.881045 


| 


Sine 


9.923813 
9.924070 
9 924327 
9.924583 
3924540 


925352 
9.925009 
3-925805 
9.926121 


9.920034 
9. 926850 


Tang. 


3.931499 10 068501 


| 


9 


10.070187 
10 0759309 
10.075073 


10.075417 
10.075 160 


9250960. 074904 
10. 074048, 10.116383 
10.074391'10. 116490 
10.074135 10.116590 
10.073879 10.116703 


9. 926378,10, 07 3622 10.116809 
10.073 300 10. 11691 
10 O 3110 10.117023 
9. 9277471 072853 10.117129 
9.927403 10.725972. 117230 
9.927659 1c. 723410117343 
9.27913 10 072085 i 
9.92817 10.07 (829 10.117557 
J. 928427, 10.071573 10. 117884 
9.228583 10.071317 10.117772 
9.928940 10. 071060 10.117879 
3.929196 10.07 7030410. 117980 
9.929452/10.070548/10.118-93 
9 929708,10.070292 
9 929964 10 070030 
9.930219 10.009781 
9.930475 10.009523 
9.930731 10.069205 
9930987 10.06901 3 
9.931243 10.005757 


Secant 


LO0.11574 
10.115855 


10.115958 
10. 110004 


10.110171 
10.110277 


10. 118201 


10. 11830 


10.118410 


10.118523 
10.118031 


10.118739 
10.1 18847 


10.118955 


110.1913310 


10. 19058105 


10.188939 


10.188340 


10.191932 

10. 19178257 
10.191634 
10 191481 


10.191181 
10.191030 
10. 19088105; 
10. 19073); 


10. 19043105 
10.190282 
10.190132 
10. 18998304, 
10.189833 
10.189684 

10.189535 
10. 189380 
10.189237 
10.189088 


10. 188790); 
10.188042 
10. 18849337 


10.818190 
10. 8 18048 
10.8 17900 
10.817752 
10.817603 
10.817450130 


Secant 


* g Degrees. 


2 al ' Tangents, and Secants. ( 439 ) 
40 Degrees. 

- | H 

Sine Tang. Secant 

7 | 
0 509.8712544. 88 104509.93 1499 10.068501 10.118955 0.18745 30 
0 1 9.81209 29. 8809380931755 10.008245 10 119002 10. 187309029 
1 320. 81284009 880830[9.932010{10,067999 10. 119170 10. 18716 2+ 
7 339.8129889. 88072 109.932 200.0. 0077 3410. 119279 10. 187012027 
0 34.8131 3509-8805 130.9325 22 10.0747 8]10.1193 7 10.180803 20 
5 3519.81 8132830. 880505 9.932778 10.067 222010. 119495 10. 18671 25 
4 3009. 81343009. 880397. 93 3033 10. 06696710. 119003 10.180570 244 
1 37 9.81357809.8802 89 9.933289 10 066711010. 11971 10. 18642. 23 
2 389.8137259 8801 809.9335450 06645 50. 1198200. 18627 5ʃ 22 
L 39 9.813872 9.880072 9.933800 t0.09b20c| 10.119922}10. 188 128021 
50 479.8 14019,9.8 7996309. 93 405 0 10.005944 010. i 2003710. 18598 028 
19 419.814 1609.87985 5.9343 1110.065089 10. 120145ʃ10. 185834 19 
18 12.8143 13.8797 40.934570. 05433 54(10.185087)18 
1 430.8144609 87963 7%. 934823010. 065 1770. 1 10.185 540lf⸗ 
10 44.8147 3.8795 2909.935078 10. 04922010 120471010. 0.185393 16 
+5 4519- 3.4755 9.8794 2009. -935333110.004007 10. 1205 80 (0.185247 15 
44 4619.81 490c[3.87931119.935589/10.054411110.12008c10.185100[,4 
13 479.8150 %. 8792020 9358440 04150. 12079 fu 0. 184954 13 
42 4813-81 5193[9.8790931{3.936100j10. O63909110.1 20907 [0.184507; > 
41 49{9-81533-,19-87898419-930355 10,063645110.124071 [0.184001], | 
4c colg.815485 9.87887 5 930610 10.063 39010. 12112910. 18451510 
39 5119.81 563119.878760[9.93680t|10.003134j10.121234j10.154369 g 
30 529.8 1577809.8786509.937 121010. 00287910. 121344/t0. 1842220 8 
37 5319-31592319.878547/[9.937376110.062624[10.121453]10.184077] , 
1 54.816069 .8784389.937032 10.002308 10.121562[10.183931] 6 
33 559.8162159. 8783 2809.937887 10.062 11310. 12107. 10. 183785] 5 
34 5(9.81636119.87821919.938142|[10.061858j;0.121751110.183039 4 
35 579-8165009. 878 1090 93839710 016010. 121891019. 1834930 3 
* 589.8 1655 29.877999 93805 301006134710. i 22001010. 1833480 2 
31 590.8167970. 87789009. 93890810. 06109210. 122110 (0.183203 ; 
zo 60l9.81694313.8777 S009. 939 1630. 0 06083710 12222c iC.153057] o 
5 8 
: Sine Tangent ecant 
j REES Ls = = 

EQTCEcsS. | 
Ki . 3 Deg - 7+ 


Ee 4 — 


A Table of Artificial Sines, 


41 Degrees, 


28 
2 


2 


89.819545 
1190.8 19689 
209.8 1983 20.875571 
19.8 19970 9.87 5459194944517 
229.8201 2009.875348 
2319.82026319.87 5237 
2419.820400'9.875126 
25.8205 50%. 875014 
209.8208939. 874903 
279.8 208369.874791 
9.820979 9.874679 
9.821122 87456809.9465 54 
9.821265 9.87445 09.946808 


222. 


155 


9.87 7780 
9.877709. 93941 9 
9.877 5609.939673 
9.8774509.939928 
9.877340 


Tang. 


— a. 


9941204 


9.870457 
9.870347 
9.870230 
9.876125 
9.876014 
9.875954 
9.875793 
9.875081 


Sine 


9942478, 
9:942733; 


9-943498, 
9943752 
9.944007 
9.944262 


9.944771 
9.945026 


9.245281 


—— — 


9.945535 
9.945790 
9.946045 
9.940299 


— — —. 


9.99163 0.00083 
10.0605 82 


10.0603 27 
10. oοοσ 
9.9401 83 10.059817 
9-87723019.940438'10.059502 
9.877120[9.940694 
9.87701019.94c949 
9.876899 
9.870789 
:19.876678 


10 059306 


10.05905 1 


10.058796 
9.941458 10.088542 10.123211 
9.941713 10.05 82870. 23322 
9-87050819.941968|10.05803 210.123432 
9:947223|10.057777 10.123543 


Secant 


10. 122220 
10. 122330 
10.122440 
10. 1225500 
10. 12260 


10.132220 
10. 122880 
10. 122990 
10.123101 


10.0575 22 10.123053 
10.057267 10.123704 


9.942988 10.057012 10. 123875 
9.943243 10.056757 10. 123980 


10.056502 10.124096 
10.056248 10.124207 


10.055993 
10.055738 


10055483 


10.124318 


10. 124429 
10.1 24541 


10. 05522910. 124052 


10.054974 
10.054719 


10.054405 
10.05 421 


10.053955 
10.053701 


10.053440 


1005319: 


Tangent 


10. 1203 
10.124874 
10. 124986 
10.125097 
10. 125209 
10.125327 


10.125432 
10.125544 


48 Degrees. 


| 


r0:18307; bc 
10.182912 4 


10. 180687 45 
10.18074314; 


10.180455[42 
10.180311141 


10. 17988803; 
10.1797 37137 
r0.1795941[36 
10.179450135 
10.179307134 
10.179164[33 
10. 179021032 
10. 178878031 
10.178735 30 


Secant 


( SOJnul IN 


( 


I 


iE | 


— — O 1834 


rr 


Tangents, and Secants. 


( 441 ) 


41 Degrees. 


9.82140, 93-3743 44 
2lg.82155c} 3.874232 
319 $21693]9.87412c 
4.82183 59.874005 


59.5797) 
6.82215 9.873784 
55.822 2620.873672 
9.52 24049. 873 500 


9.82424519.872094 
9.82438019.871981 


9. 871301 
9.871187 
9.871073 


Sine 


* 9468088 


Tang. 


3.947003 
9.947317 
3-947 572 
3-947 820 
9.948081 
9.948335 
9.948590 
9.948844 
4512 949299 
9-949353 
9.949007 
9.949862 
9.950110 
2250370 


9.950025 
9.950879 
9.951133 
9.951388 
3.951042 
7.951890 
9.952150 
1-95 2404 
4-95 2059 
3952913 
9.953107 
9.953421 
9.953675 
9953929 
3.954183 
9.954437 


Suu! 


10.05 2937 
10.05 2083 


10.052428 
10.052174 
10.051919 
10.051005 
0.05 1410 
10.051158 
10.50 
10.050047 
10.050393 
0.050138 
10 049884 
10.049630 
10.049375 
10.049121 
10.048867 
10.048612 
10.048358 
10.048104 
10.047850 
10.047590 
10. 047341 
10.047087 
10.040833 
10.040579 
10046325 
10.046071 
10.045817 
10.045503 


Tangent 


10053192 


Secant 


10.125544 
10. 125050 
10. 125708 
10. 125880 


10.125992 
10.126104 
10. 126210 
10.126328 
10. 126440 
10.1265 52 


10. 120665 
10.126777 
(0.120890 
10.127002 
10.127115 


10.127228 


10.127341 


10.127453 
10.127500 


10.127679 
10.127792 
10. 127900 
10. 128019 
10.128132 
10.128245 


10.128359 
10. 128472 


10. 128580 
10.128099 
10.128813 
10128927 


| 


10.178735 
10.178593 


10. 178450f.: 


10.178307 
10.178165 


10. 1780232 


10. 177880 


10.177738 
10. 177590 
10. 177454 
10.177312 
10.177170 
10.177028 
10.170886 
10.176745 
10.176605 
10.176461 
10.176320 
(0.170179 
10.176037 


10.175890 T0 


10.175755 
10.175014 
10.175473 
10.175339 
10.175192 
10.175051 
10.174910 
18174770 
10.174030 
10.174480 


Secant 


low 


Sonny | 5 8828 


\ 


48 Degrees, 


| 


(442) 


A Table of Artificial Sines, 


42 Degrees. 


| 


= 
Sine Tang. Secant 
7 
— e | op 1 N eee 
09.825511 9.8710730. 9544371004556 0 128927 10. 17448906 
109.8255 100.8709609. 95 400110. 045 309.10. 129040 10.174340 
29.825791. 57846954045 1.5 75555½-1295400,174200 
319-82593119.870732[9.955199\10.044801 + ww 129208 10. 17400 h 
49.820071. 87001800 955453110.044547/10. 129382 10.173920 
5.42627 9. . 87 7050419. 95570710. 044293 10.712940 10. 173780 
009. 828351 9.75599 955961 (3.044©39j10.12991010.17364g; 
719-820491 9.80270 956215 10.043785 10.125724110.1735095 
$19.82063119.$7016119. 956469110. 043531|100129839 10. 1733095 
909.8267209. 87 7924718 9597 — | .043277|!10-t29953}10.17323; 
_ |; 019.86 0977110.043023'10, 130067 1 0.173090; 
7 5 ig 8698130. thc 231 1 042709 10. 130182 10.172951 
1209 827189 9.869704. 9574850. 9425150. 130290. 17281 7 
! 98273280. 8695 8909. 957739 10042261 10. 13041 1010. 17267 Ns 
ral9.827467 3-86947419-957993110.04 2007/10.1 305 26Þ10.172533 * 
1860.827606 9.869300 8240[10, 941754 10, 130040110 172300 
105 een 32634455.358500 10. 04 1590 10. 1307550172235 - 
17.827884 9.869 1309.958750. 041240 10. 130870010. 17211 9 2 
10 828023 0.6901 5.55905 10,040992 10. 13098510. 171% Ng 
= 8281629. 868900 9 9592621[10.040738 10. 13110010. 1 760 E 
ed | Acta Aü¹“§u»ů2ꝛ·ͤñ -r —2—— . 5 
. 80878 1510.040485 19, 13127500. 
— — 5 368670 — 10.040231 10.131330[10. 47158 4 
2219. 82857809. 868555 9.900023[10.033977 10 131445/to. 1714 T 
230.8287169. 868 440.9507 10.039723 10. 13150010. 17120 2 
2409. $2885 5/9. 8683249. 9605 30 [0.039470 IO. 431070 1e Th 
25 868 20 6078410. oz 021610. 131791010. 171% 5 
e . —— 1 10 038962 10.13 190) 10. 17000 525 
: 4 9079789. 9612911003870 0. 132022 10.1707] 585 
499.2254 867 862 5.615451. 584551. 132138 fc 53 
N 9.867747 9. 901799 10.038201 10. 132253010. 17% 4 
3019.82908319 86703119. 962052 10.037948 10.1 32369110. 72 6 
| Sine Tangent Seca 


47 Degrees, 


Tangents, and Secants. 


42 Degrees. 


| 


| 
8 
Sine Tang. Secant 
a 
- 09.829583 9.357631 5.962052 10.637970 10.132309 
906 10.829821 9.867515 96230610. 037694 10.132485 
60.8299 590.86 399.962 50010. 037440010. 13200 
2 :119.83009719.867 283.9628 130 10.03718710.13271) 
kl 1.830234 9.86716713.963067 10.036933]10.132833 
—_ 9.83037 219.80705113.963320/10.036680[10.132949 
990 9. 8305099. 86693 5.963 57410. 036420010. 133005 
00 550.8306469. 8608 19.963827 10.036173 010133181 
3078.80 03.96408 110 03 5919ſ10.133299 
— 99 830921 98665809 964335 10.035655 10.133414 
— |: 9.83 105 89. 8504709. 904588 10.0354 2010.133530 
0905 109 83 11959.8663 5 30964842 10.035150. 133047 
3% 3733.866237. 510.3490510. 133753 
* 9.83 14099. 865 120.965 349010.03405 1010.133880 
5 49.83 16069. 866004. 965 6021003439810. 133990 
0 9.63 17420.8058 8.96585 510. 034145(10.134113 
390 69.831879 9.865770[9.9501 09110.033891|10.134230 
wm $9.83215219.80553019.9660161to 033384110 134464 
6.83228 89.8054197.965869(10.03313 1010.134581 
98324259. 805 302.907 122010.03 287810. 1340%8 
9.83250 10.865 185.9673760. 03202410. 134815 
* 9.83 209719.805008[1.967630[10.032370|10.134932 
5 8 86 .967883[10.032117j10.135050 
712 2585 864833 ? 968130 — 36, 3 
7114) Sa Oo 004 F Anbownds,, gaatnd 2 ts 
7100 833 1050 86471619.968383/110.03101 1 10.135284 
e e dee 
7079] —＋ 1585 3 eee e, 10.135637 
10 9.83 3548 9. 864245. 96940300 30597 to. 135755 
1704} 122 287 = 6:6 1 : 125873 
ow? £33 78319-3041 2712.909050(10.030344[10.13 5577 
A = h F 
Sine Tangent 


10.170317 
10.170179 
10. 170041 
10. 169903 
10. 169760 


10. 169628027 


10.169491 


10.169354 
10. 169210 


10. 169079 


10. 108942 
10. 168805 
10.168668 
10.168531 
10.168394 
10.168258 
10.168121 
10.167985 
10.167848 
10.167712 


10.107575 


10 167439 
(0.167303 


10,167 167 
10.167031 


10. 100895 
10.160759 
10. 166623 
10. 166488 
10.166352 
10. 166217 


Secant 


10 


0 03 > th Fon 2 


Dad f 


47 Degrees, 


A Table of Artificial Sines, 


43 Degrees. 


149.8356729. 


169.83 59410. 
7 


2109.836611 
2200.836745 
2309.836878 
246837012 


7 
4.834325 863529570 0 
59.834450). 563538 9.970922 
609. 354598 9.863419 9.971175 
79.8347 300.803 3019 971429 
819 83486509.863 183 9.97368: 
919-83499919.-303004 9.971935 


[10[9-835134/9.802940 9. 972188 


Tang. 


9.999050 
9.969909 
9.970162 


12 


9.83 526919.862827.9 972441 
129.8354039. 862709 9.972695 
139 83553809. 1 972948 
802471 9.973201 


156-8358079. 8677559 973454 
802234 9.973707 
9.83607 59.862 1159.973960 
1 819. 83620919. $61996, 94974213 
19/9 83534319. 861877 2 974406, 10.025 


20 33647719 8617589 974719 

9.861638 9.974973 
9.861519 9.975226 
9-3014009.975479 
op 8612809. 975732 


259.8371746 
2609.837279 
279837413 

2819.837540 
2919.837079 
30/9.83781219.80050 


Sine 


9. 861161 9. 9.975985 
9.861041 9.970238 
39.850921 9.970491 
9.860802 9.976744 


9.360682 9 970997 
9. 860562! 9 977250 


5570927 


10.030344 
10.030091 
10.029838 
10.029584 
10.029331 


10.0 29078 
10.028825 
10.028571 
10.028318 
10.028065 


10.027812 


Secant 


40 135873 
10.135990 
10.136108 
10.136226 
10.136344 
10.136402 
10.136581 
10. 136699 
10.136817 
10. 136936 


10.137054 


19.027559 10.137173 
10.027305 10.137291 
10.027052 10.137410 
1.026799 10.137529 
10.026546 10. 10.137047 
10. 026293 10.137700 
10.026040 10.137885 
10. 025787 10. 13 8004 
534 10. 438123 


10.025281 10. 138242 
10.025027 10. 138302 
10.024774 10 138481 
10. 02452110. 138000 
10.024268 10.138720 
10.024015 10. 138839 
10. 0237020. 138959 
10. 235090. 139079 
10.023 25010. 139198 
10. 2300310130318 


— — 


| 


10.10621 
10.166081 


10 165946 


10.165811 


10.168675 


10.105540 
10. 165405 
10.165270 
10.165135 


10.165001 


10, 164866 


10.164731 
10.164597 
10.164407 


10.164328 


10 164193 


10 164059 


10.163025 
10.163701 
10. 10.103050 


10.163527 
10.163380 
110. 163255 
10.163122 
10,1 62988 


10. 16285ʃ 


10.162720 


— 


— 


— 
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10.162557 


10. 162454 


10. 16231 


1002275010. 136438 


Tangent 


10.106215 


— — 


Secant 


46 Degrees. 


f 
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— — 
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Tangents, and Secants, ( 445 2 


43 Degrees. 


| ; | 


Sine Tang. Secant 


iNN 


—ñ — 


9.83751 2]9-800502[9.97 725c[10,022750Þ0, 10.739435 10. 16218170 
5.837945. 8604429.977 503.0. 022497l0. 139558 10. 16205ñj 29 
9.83807 809. 8603 220.9777510. 022 244/10. 13967510. 161922028 
9.3382 1100.860202 9. 97800, fo. 2199110. 13979810. 16178927 
9.838344. 8 00082 800082 2 97826 ¹ο.0 2173810. 13991810. 10.16105Uh6 


1183847719: 859902 9. 9785 T5. 021485 10.140038 10. 161 523 25 | 


ns — 


— 
122323 — WET * — 
4 4 — — - <>» — 
. += cm T3 


ssc. $598 42 9. 97870. 2123210. 1401 58.10. 16139003 | 
40 W-14.3387 4219.8597 21 9.97902 1010. 20979 10. 14027910. 16125t|23 
056 0.838875 3.859601 9.97974. 20720010. 14039910. 161125/22 
79) 00.839007 ½.85948 09.979527|19,920473110-14052010, 160993 21 
Kal 0.839 140.8593009. 9.9797 80 1c. 020220010. 14004010. 160820 
— 1.83927 20.8 59239 9.98003 3010. 01996710. 1407010. 160219 
860]; 10.839404 9. 859119 9.980280 0.0197 14.10. 14088110. 160596018 
sz 3e. 8589989. 980538010. 01946210. 140 10. 16040417 
Hl 40.83956800. e 0. 01920919. 141 12310. 160332010 
Gall 6539800 -5557 50.987 044|10,018950/10.141244|10.150200]1 5 
— 960.8399320. 3586355. 981297 10. o1 8703.10. 141305 10. 160068 14 
— 19.840064[9. 8585149. 981550 net 10.159930 cz 
5 


340 196).85 8393.98 180310. -018197/10.141607110,159804]1 2 
9. 8582720. 982050110.017944j10. 141728 10,1 59672) 11 


70100 — 
05 954545%5.558 50(9.982309/10.017691,10.141850[10,159541ſt5 
7 0.84059 10.85 8029.982502 10. 017438,10. 141971010. 159409 


9.8407 220.85 790800. 9828 14.10. 01718610. 14209210. 15925d 
5.8408 5% .8577 869.98 306710. 0159330. 14221410. 159140 
5.840985] » 85766519.9833 20 9833 20110,01068010.142335110.15g01s5 
1.84111t[3.55754319-953573/10,016427110.142457]10.158884 
9.841247[2.85742119.9838 26010. 016174410. 14257910. 158753 
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